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#SNDL
SI TE NAVE, DESCRI PTI ON AND LOCATI ON

THE SQUTH JERSEY CLOTH NG COMPANY (SJCC) |'S LOCATED ON THE NORTHWEST CORNER OF THE | NTERSECTI ON OF CENTRAL
AND ATLANTI C AVENUES | N AN AREA KNOM AS M NOTCLA, BUENA BOROUGH, NEW JERSEY. GARDEN STATE CLEANERS (GSC) IS
LOCATED APPROXI MATELY 500 FEET SQUTH OF SJCC, ALSO WEST OF CENTRAL AVENUE AND NCRTH OF SUMMER ROAD. THE

SI TES ARE LCCATED W THI N ATLANTI C COUNTY, LESS THAN TWD M LES FROM THE | NTERSECTI ON OF ATLANTI C, G.QUCESTER
AND CUMBERLAND CCUNTI ES. FIGURE 1 SHOANS THE LOCATIONS OF THE SI TES WTH N THE TOWW OF M NOTCLA.

THE AREA OF THE SJCC PRCPERTY | S APPROXI MATELY 1.2 ACRES. THE SI TE TOPOGRAPHY IN THE | MVEDI ATE VICINITY COF
SJCC IS FLAT WTH NO PREDOM NANT SLOPE DI RECTI ON.  SURFACE ELEVATI ONS AT SJCC RANGE FROM BETWEEN
APPROXI MATELY 120 AND 123 FEET, NATI ONAL GECDETI C VERTI CAL DATUM ( NGVD) .

A LINE OF THE CENTRAL RAI LROAD OF NEW JERSEY RUNS ADJACENT TO THE NORTHWEST PROPERTY BOUNDARY CF SJCC. THE
TRACK GRADE LI ES APPROXI MATELY ONE TO THREE FEET BELOW THE ELEVATI ON OF THE SJCC PROPERTY. TWO BUI LDI NGS ARE
CURRENTLY LCCATED ON THI S PROPERTY. I N 1979, A FIRE AT THE FACI LI TY DESTROYED MUJCH OF THE ORI G NAL 16, 000
SQUARE FOOT MANUFACTURI NG BU LDING THE REMAINS CF TH' S BU LDI NG OCCUPY THE NORTHEAST CORNER OF THE SJCC
PROPERTY. FI GURE 2 SHOAS THE LOCATION OF THI' S BU LDl NG AND OTHER STRUCTURES AT SJCC ( NOTE THAT THE
DUMPSTERS, DRUM STORAGE AREA AND FORMER TRI CHLORCETHYLENE (TCE) TANK ARE NO LONGER PRESENT AT THE SJCC SITE).
FOLLON NG THE FI RE, ALL OPERATI ONS OF THE COVPANY WERE RELOCATED TO A SEPARATE BU LDI NG ON THE WESTERN

PORTI ON OF THE SJCC PROPERTY. I N ADDI TI ON, TWO SI NGLE- FAM LY RESI DENCES ARE LOCATED ON CENTRAL AVENUE

| MVEDI ATELY SQUTH OF THE ABANDONED MANUFACTURI NG BU LDI NG

THE GSC PROPERTY OCCUPI ES AN AREA OF APPROXI MATELY 3, 000 SQUARE FEET. THE TOPOGRAPHY AT THE GSC SITE IS ALSO
FLAT. SURFACE ELEVATI ONS RANGE FROM APPROXI MATELY 121 TO 122 FEET, NGVD. GSC OPERATES FROM A SMVALL

BUI LDI NG OF APPROXI MATELY 1, 800 SQUARE FEET WH CH COVERS MJCH OF THE PROPERTY (FI GURE 3). THE PRCPERTY IS
SURROUNDED BY RESI DENTI AL DVELLI NGS AND SVALL COMVERCI AL ESTABLI SHMVENTS.

THE LAND AREA DOMNGRADI ENT FROM THE SI TES |'S OCCUPI ED PRI MARI LY BY RESI DENCES AND SVALL BUSI NESSES. A
RECREATI ONAL AREA LI ES ADJACENT TO THE CLEARY JUNI OR H GH SCHOOL, LOCATED APPROXI MATELY 2,000 FEET SQUTH CF
THE SITES. THE PREDOM NANTLY RURAL AREA SURRCUNDI NG M NOTCLA |'S CONSI DERED TO BE ONE OF NEW JERSEY' S PRI ME
AGRI CULTURAL REG ONS. WH LE SOVE OF TH'S AREA | S | RRIGATED, ONLY ONE | RRI GATI ON WELL IS KNOWN TO  EXI ST
BETWEEN THE SI TES AND WHEAT ROAD (FI GURE 1).

THERE ARE NO SURFACE WATER FEATURES I N THE | MMEDI ATE VICINITY OF El THER SITE. THE NEAREST SURFACE WATER
STREAM DEEP RUN, IS LOCATED APPROXI MATELY 1.2 M LES FROM THE SI TES. RUNCFF COLLECTED I N STORM DRAINS IN

M NOTOLA | S DI SCHARGED TO THI'S STREAM  WH LE THE NEAREST CATCH BASIN | S REPORTEDLY LOCATED APPROXI MATELY 600
FEET FROM SJCC, SURFACE RUNOFF FROM SJCC APPEARS TO TRAVEL | NTO THE DRAI NAGE DI TCH ALONG THE RAI LRCAD TRACKS
ADJACENT TO THE SJCC PROPERTY. SURFACE WATER AT GSC APPEARS TO | NFI LTRATE DI RECTLY I NTO THE SO L SURRCUNDI NG
THE GSC BUI LD NG

ALL RESIDENTS IN THE VICNITY OF THE SI TES ARE CONNECTED TO THE BOROUGH WATER SUPPLY SYSTEM THI S SYSTEM
SERVES 50 PERCENT OF THE BOROUGH LAND AREA AND 75 PERCENT OF THE POPULATI ON AND EXTENDS APPROXI MATELY 4, 000
FEET DOMGRADI ENT FROM THE SI TES. THE TWO DEEP WELLS WHI CH PROVI DE WATER FOR THE SYSTEM ARE LOCATED
APPROXI MATELY 2, 000 FEET NORTHEAST (UPGRADI ENT) OF THE SI TES.

#SHEA
SI TE H STORY AND ENFCRCEMENT ACTI VI Tl ES

THE SJCC, | N OPERATI ON SI NCE 1940, IS AN ACTIVE FACI LI TY WH CH WAS ONCE ENGAGED I N THE MANUFACTURE OF

M LI TARY CLOTH NG  ACCCRDI NG TO | NFORVATI ON OGBTAI NED FROM THE NEW JERSEY DEPARTMENT OF ENVI RONIVENTAL
PROTECTI ON (NJDEP) FI LES, VOLATILE ORGANI C COVWPQUNDS (VOCS), PARTI CULARLY TCE, WERE USED I N THE DRY CLEANI NG
PROCESSES OF THE COVPANY' S MANUFACTURI NG CPERATI ONS. WASTEWATERS CONTAI NI NG VOCS WERE ROUTI NELY DI SCHARGED
DI RECTLY ONTO THE FACI LI TY GROUNDS LOCATED BETWEEN THE CORNER OF THE ORI G NAL MANUFACTURI NG BUI LDI NG AND THE
ADJACENT RAI LROAD TRACKS. OTHER PROCESS WASTES WERE ALSO STCORED I N LEAKI NG DRUVS. THESE DI SPOSAL PRACTI CES



PCOSSI BLY OCCURRED SI NCE 1940. I N ADDI TI ON, ACCORDI NG TO NJDEP FILES, I'N 1979, A FIRE AT THE FACILITY MAY
HAVE RESULTED | N THE RELEASE OF AN ESTI MATED 275 GALLONS OF TCE FROM AN ON- SI TE STORACGE TANK (FI GURE 2).

IN EARLY 1981, | N RESPONSE TO A COVPLAI NT BY A NEARBY RESI DENT, THE NJDEP PERFORVED SEVERAL | NSPECTI ONS CF
THE SJCC FACILITY. THE RESI DENT BELI EVED HER WELL WAS PCLLUTED AND WAS WORRI ED " BECAUSE A NEARBY CLOTH NG
FACTCRY DUWPS A BLACK WASTE ONTO THE GROUND. " SAMPLES WERE COLLECTED FROM LI QUI D AND SOLI D WASTES AND A
PUDDLE OF SURFACE WATER LOCATED BENEATH A DI SCHARGE Pl PE OF THE NORTHWEST CORNER OF THE MANUFACTURI NG

BU LDING AN ADDI TI ONAL SAMPLE WAS COLLECTED FROM THE CONTENTS OF A LEAKI NG DRUM LOCATED BESI DE THE

BU LDING  ANALYSI S OF THESE SAMPLES REVEALED ELEVATED CONCENTRATI ONS COF VOCS W TH CONCENTRATI ONS RANG NG AS
H GH AS 620, 000 PARTS PER BI LLI ON ( PPB).

ACCORDI NG TO | NFORNVATI ON OBTAI NED FROM THE NJDEP, I N MAY 1981, A LIMTED SO L REMOVAL WAS CONDUCTED BY SJCC.
REPORTEDLY, TH RTYTHREE 55- GALLON DRUVB OF CONTAM NATED SO L WERE REMOVED FROM THE FACI LI TY. NO OTHER
DETAI LS REGARDI NG THI' S ACTI ON ARE AVAI LABLE.

I N OCTCBER 1981, SJCC AGREED TO I NSTALL FOUR GROUNDWATER MONI TORI NG VELLS AT LOCATI ONS SPECI FI ED BY NJDEP.
LABCRATCRY ANALYSI S OF SAVPLES OBTAI NED FROM THE WVEELLS | NDI CATED THE PRESENCE OF A VARI ETY OF VOCS. THE
FOLLOW NG VOCS (AND THE HI GHEST CONCENTRATI ONS DETECTED) WERE | DENTI FI ED I N SJICC WELL 2, LOCATED DOANGRADI ENT
FROM THE ABANDONED MANUFACTURI NG BUI LDI NG TCE (9, 860 PPB); TCOLUENE (82 PPB); 1, 2-Di CHLORCETHANE (59 PPB);
TETRACHLORCETHYLENE (28 PPB); AND BENZENE (22 PPB).

DURI NG THE FOLLON NG YEAR, SO L SAMPLES COLLECTED BY NIDEP AT SJCC DETECTED ELEVATED CONCENTRATI ONS OF TCE,
TETRACHLORCETHYLENE (PCE) AND CHLOROFORM  TCE, PCE, AND CHLOROFORM WERE DETECTED AT CONCENTRATI ONS OF
940, 000, 340,000 AND 47,000 PPB, RESPECTI VELY.

BETWEEN NOVEMBER 1981 AND DECEMBER 1983, SJCC | NSTALLED AN ADDI TI ONAL El GAT GROUNDWATER MONI TORI NG WELLS AT,
AND DOMGRADI ENT FROM THE SJCC FACILITY. FIGJRE 1 SHOAS THE LOCATI ONS OF THE SJCC MONI TORI NG WELLS. TCE
CONCENTRATI ONS WERE H GHEST | N VELLS AT, AND | MVEDI ATELY DOANGRADI ENT FROM THE MANUFACTURI NG BU LDI NG  THE
H GHEST REPCORTED CONCENTRATI ON OF TCE, 79,000 PPB, WAS DETECTED IN SJCC WELL 2 IN JULY 1984. THESE WELLS
CONTI NUE TO BE SAMPLED | N ACCORDANCE W TH REQUI REMENTS ESTABLI SHED BY NJDEP.

I N JANUARY 1984, SJCC ENTERED | NTO AN ADM NI STRATI VE ORDER ON CONSENT (ACO W TH THE NJDEP. PURSUANT TO TH S
ORDER, SJCC BEGAN CPERATI ON OF A GROUNDWATER EXTRACTI ON AND TREATMENT SYSTEM IN 1985. GROUNDWATER 1S
EXTRACTED FROM TWD WELLS (3A AND 12), LOCATED NEAR SJCC, AT A CONTI NUOUS COVBI NED RATE OF APPROXI MATELY 25
GALLONS PER M NUTE (GPM (FI GURE 1). EXTRACTED GROUNDWATER | S THEN TREATED BY A SYSTEM COWRI SED CF TWD Al R
STI PPERS CONNECTED IN SERIES. A TH RD WELL (11), LOCATED ON SUMVER RQAD, CONTI NUCUSLY EXTRACTS GROUNDWATER
AT AN ESTI MATED TEN GPM FOR DI SCHARCGE DI RECTLY TO THE BUENA BOROUGH MUNI Cl PAL UTI LI TI ES AUTHORI TY ( BBMUA)
SEWER SYSTEM  TREATMENT SYSTEM EFFLUENT | S DI SCHARGED TO THE GROUNDWATER VI A AN | NDECTI ON WELL. TH' S
SYSTEM WH CH REMAI NS | N OPERATI ON TODAY, HAS SERVED TO CONTAI N THE CONTAM NATED GROUNDWATER PLUME TO SQVE
EXTENT.

I'N NOVEMBER 1984, NJDEP | NSTALLED FI VE GROUNDWATER MONI TORI NG WELLS DOWNGRADI ENT FROM THE SI TES (FI GURE 1).
FOUR VOCS WERE DETECTED DURI NG TWD SAMPLI NG EVENTS. THE MAXI MUM CONCENTRATI ON DETECTED WAS 2.2 PPB OF PCE I N
NIDEP VELL 4 (NJ4).

GARDEN STATE CLEANERS |S AN ACTI VE DRY CLEANER | N OPERATI ON SI NCE 1966. UNTIL 1985, ACCCRDI NG TO A NJDEP

ADM NI STRATI VE CRDER AND NOTI CE OF CIVIL ADM NI STRATI VE PENALTY ASSESSMENT, WASTES WERE DI SCHARGED THROUGH

PI PES LOCATED ON THE NORTH WALL OF THE BU LDI NG TO THE GROUND BELOWN PCE WAS THE PRI MARY COVPOUND USED BY GSC
IN I TS PROCESSES.

I'N 1984, WHEN ELEVATED CONCENTRATI ONS OF PCE WERE DETECTED I N SJCC WELLS 6 AND 8, LOCATED ADJACENT TO AND

| MVEDI ATELY DOWNGRADI ENT FROM GSC, SO L SAMPLES WERE COLLECTED FROM THE GSC PROPERTY. PCE AND TCE WERE

| DENTI FI ED AT 43, 000 AND 16, 500 PPB RESPECTI VELY | N A SAVPLE COLLECTED FROM BENEATH THE STEAM CONDENSATE Pl PE
LOCATED ON THE NORTH WALL OF THE GSC BUILDING I N 1988, ANALYSES OF SAMPLES COLLECTED FROM SJCC VELLS 6 AND
8 | NDI CATED CONCENTRATI ONS OF PCE AT 6, 100 AND 450 PPB, RESPECTI VELY.



IN 1985, GSC FAI LED TO ENTER | NTO AN ACO WTH THE NJDEP. THE ORDER WOULD HAVE REQUI RED GSC TO DETERM NE THE
NATURE AND EXTENT OF CONTAM NATI ON AT THE SI TE AND EVALUATE APPRCOPRI ATE MEASURES FOR REMEDI ATI ON OF THE
CONTAM NATION. IN JULY 1987, NJDEP | SSUED GSC AN ADM NI STRATI VE ORDER AND NOTI CE OF CVIL ADM NI STRATI VE
PENALTY ASSESSMENT.

I'N JUNE 1986, THE SJCC AND GSC SI TES WERE RECOMMVENDED BY NJDEP FOR | NCLUSI ON ON THE ENVI RONMVENTAL PROTECTI ON
ACENCY' S (EPA) NATIONAL PRICRITIES LIST (NPL). TWD YEARS LATER, EPA PROPCSED ADDING THE SITES TO THE NPL.
I'N MARCH AND CCTOBER 1989, GSC AND SJCC, RESPECTI VELY, WERE OFFI CI ALLY ADDED TO THE NPL.

ON JULY 5, 1988, EPA SENT A SPECI AL NOTI CE LETTER TO BOTH SJCC AND GSC NOTI FYI NG THE COVWPANI ES OF EPA' S

I NTENT TO CONDUCT THE NECESSARY REMEDI AL | NVESTI GATI ON FEASI BI LI TY STUDY (R /FS). ADDI TIONALLY, SJCC AND GSC
WERE PRESENTED W TH THE OPPORTUNI TY TO UNDERTAKE THE WORK.  SJCC DECLI NED THE OPPORTUNI TY TO PARTI Cl PATE I N
THE | NVESTI GATI ON.  GSC GAVE NO | NDI CATI ON THAT | T WAS El THER | NTERESTED I N, OR CAPABLE CF,

UNDERTAKI NG THE RI/ FS.

DURI NG JANUARY AND MARCH 1989, AN INITIAL SO L GAS SURVEY WAS CONDUCTED BY EPA' S EMERGENCY RESPONSE TEAM

THE SURVEY WAS | NTENDED TO PROVI DE | NFORVATI ON CONCERNI NG SOURCES OF CONTAM NATI ON, AS WELL AS THE EXTENT

OF M GRATI ON OF CONTAM NANTS | N GROUNDWATER.  THE SAMPLI NG RESULTS SHOWNED THAT THE H GHEST TCE CONCENTRATI ONS
WERE FOUND ADJACENT TO THE SJCC PRCPERTY. IN ADDITION, I'T WAS FOUND THAT THE H GHEST PCE =~ CONCENTRATI ONS
WERE FOUND NEAR GSC. THESE RESULTS WERE EXPECTED BASED ON THE PRI MARY CLEANI NG SCLVENTS USED AT EACH
FACILITY. MORE DETAILS ON THE SO L GAS SURVEY CAN BE FOUND I N THE REMEDI AL | NVESTI GATI ON (RI') REPOCRT.

ON AUGUST 29, 1989, EPA PROVI DED SJCC WTH A SECOND COPPORTUNI TY TO CONDUCT OR FI NANCE (I N PART) THE RI/FS AS
QUTLI NED I N THE FI NAL WORK AND FI ELD OPERATI ONS PLANS DEVELOPED FOR THE SI TES | N AUGUST 1989. AGAIN, SJcC
DECLI NED THE CPPORTUNI TY'

I N NOVEMBER 1989, EPA BEGAN A RI/FS FOR BOTH SITES. PHASE | OF THE R | NCLUDED PRI MARI LY SHALLOW AND
SUBSURFACE SO L SAMPLI NG SHALLOW AND | NTERMEDI ATE WELL | NSTALLATI ON, AND GROUNDWATER SAMPLI NG AND CONTI NUED
THROUGH FEBRUARY 1990. PHASE |1 WAS CONDUCTED BETWEEN JANUARY AND APRIL 1991 AND | NCLUDED SHALLOW SO L

SAMPLI NG, | NTERMEDI ATE AND DEEP MONI TORI NG WELL | NSTALLATI ON, AND GROUNDWATER SAMPLI NG ACTI VI Tl ES.

ALSO I N 1989, SJCC BEGAN THE | NSTALLATION OF A LIM TED SO L VAPCR EXTRACTI ON SYSTEM IN THE VICINITY OF THE
TCE STORAGE TANK THAT REPORTEDLY RUPTURED IN THE 1979 FIRE. TH S PROQJECT WAS ABANDONED, HOWEVER, W TH THE
START OF EPA'S RI.

ON JULY 18, 1991, BOrH COVPAN ES WERE | NFORMED CF THEI R POTENTI AL FI NANCI AL LI ABILI TIES | N CONNECTI ON W TH
WORK PERFORMED AT THE SI TES. THE NOTI CE LETTER ALSO | NFORMVED THE " POTENTI ALLY RESPONSI BLE PARTI ES ( PRPS) "
THAT EPA MAY CONDUCT, OR REQUI RE THE PRPS TO CONDUCT, RESPONSE ACTI ONS AT THE SITES. FURTHER, THE LETTER
STATED THAT | F THE RESPONSE ACTI ONS ARE PERFORVED BY EPA, RATHER THAN A PRP, EPA HAS THE AUTHORI TY TO RECOVER
THE PUBLI C FUNDS EXPENDED TO RESPOND TO THE RELEASE OF HAZARDOUS SUBSTANCES AT THE SI TES.

#HCI
H GHLI GHTS OF COVMUNI TY | NVOLVEMENT

I N AUGUST 1989, EPA PREPARED A COVMUNI TY RELATI ONS PLAN FOR THE SI TES. TH S DOCUMENT DESI GNATED THE BUENA
BOROUGH MUNI Cl PAL BU LDI NG AND EPA' S REG ONAL PUBLI C DOCKET OFFI CE I N NEW YORK CI TY AS | NFORVATI ON

REPCSI TORI ES FOR THE SI TES (APPENDI X DD OF THE RESPONSI VENESS SUMVARY). ALL KEY, S| TE- RELATED DOCUMENTS
(1 NCLUDI NG THE ADM NI STRATI VE RECCRD FI LE) ARE NMAI NTAI NED AT THESE REPCSI TORY LOCATI ONS.

ON NOVEMBER 20, 1989, A LOCAL PUBLI C AVAI LABI LI TY SESSI ON WAS HELD, AT WH CH REPRESENTATI VES FROM EPA AND | TS
CONTRACTOR WERE AVAI LABLE TO ANSWER ANY QUESTI ONS REGARDI NG THE PLANS FOR | NVESTI GATI NG THE SITES. PRICOR TO
THE MEETI NG A FACT SHEET QUTLI NI NG THE COVPONENTS COF THE | NVESTI GATI ON WAS DI STRI BUTED THROUGHOUT THE
COVMMUNI TY.

I'N MARCH 1991, AT THE START OF PHASE || OF THE REMEDI AL | NVESTI GATI ON, AN UPDATED FACT SHEET WAS | SSUED TO
SUMVARI ZE THE RESULTS OF PHASE | OF THE | NVESTI GATI ON AND QUTLI NE THE PLANS FCR PHASE || .



THE DRAFT RI/FS REPORTS AND PROPCSED PLAN FOR THE SJCC AND GSC SI TES WERE RELEASED TO THE PUBLI C AND BOTH
SJCC AND GSC ON THURSDAY, JULY 18, 1991. THESE DOCUMENTS WERE NMADE AVAI LABLE TO THE PUBLI C AT BOTH

I NFORVATI ON REPCSI TORY LOCATI ONS.  ON FRI DAY, JULY 19, A PRESS RELEASE WAS | SSUED ANNOUNCI NG THE AVAI LABI LI TY
OF THE DOCUMENTS AND THE | NI TI ATION OF A PUBLI C COMVENT PERI OD. ALSO, ON THI S DAY, A NOTICE OF AVAI LABILITY
FOR THE DOCUMENTS WAS PUBLI SHED | N THE PRESS OF ATLANTIC CI TY AND THE DAILY JOURNAL NEWSPAPERS. THESE

NOTI CES QUTLI NED THE REMEDI AL ALTERNATI VES AND PROVI DED THE DATES FOR THE PUBLI C COMMVENT PERI CD AND PUBLI C
MEETI NG  THE PUBLI C COMMENT PERI CD WAS HELD FROM JULY 19 THROUGH AUGUST 19, 1991. THE PUBLI C MEETI NG WAS
HELD ON THURSDAY, AUGUST 8, AT THE BUENA BOROUGH MUNI Cl PAL BUI LDING AT TH' S MEETI NG REPRESENTATI VES FROM
EPA AND | TS CONTRACTOR PRESENTED THE RI/FS RESULTS AND REMEDI AL ALTERNATI VES AND ANSWERED QUESTI ONS ABOUT THE
I NVESTI GATI ON AND ALTERNATI VES UNDER CONSI DERATI ON. A TRANSCRI PT OF THE PUBLI C MEETING I'S I NCLUDED I N THE
ADM NI STRATI VE RECCRD FI LE FOR THE SI TES.

ALL COWMENTS WH CH WERE RECEI VED BY EPA PRIOR TO THE END OF THE PUBLI C COWENT PERI OD, | NCLUDI NG THOSE
EXPRESSED VERBALLY AT THE PUBLI C MEETI NG, ARE ADDRESSED | N THE RESPONSI VENESS SUMVARY (APPENDI X D) OF TH S
RECCRD OF DECI S| ON (ROD) .

TH S DECI SI ON DOCUMENT PRESENTS THE SELECTED REMEDI AL ACTI ON FOR THE SOUTH JERSEY CLOTH NG COVPANY AND GARDEN
STATE CLEANERS SITES, | N BUENA BOROUGH, NEW JERSEY, CHOSEN | N ACCORDANCE W TH THE COVPREHENSI VE ENVI RONMENTAL
RESPONSE, COMPENSATI ON AND LI ABI LI TY ACT CF 1980 (CERCLA), AS AVMENDED BY THE SUPERFUND AMENDIVENTS AND
REAUTHORI ZATI ON ACT OF 1986, 42 USCA 9601, ET SEQ, AND TO THE EXTENT PRACTI CABLE, THE NATIONAL O L AND
HAZARDOUS SUBSTANCES POLLUTI ON CONTI NGENCY PLAN (NCP), 40 CFR 300 ET SEQ THE DECI SION IS BASED ON THE

ADM NI STRATI VE RECORD ESTABLI SHED FCR THESE S| TES.

#SRRA
SCCPE AND ROLE OF RESPONSE ACTI ON

TH S ROD ADDRESSES REMEDI ATI ON OF THE CONTAM NATED GROUNDWATER PLUME, ONE OF THE PRI MARY THREATS PCSED BY THE
SITES. |IN ADDI TION, THE CONTAM NATED SO L, WH CH REPRESENTS THE SOURCE OF GROUNDWATER CONTAM NATION, IS
ADDRESSED AS THE PRI NCl PAL THREAT TO HUMAN HEALTH AND THE ENVI RONVENT PCSED BY THE SI TES. CONTAM NANT SO L
CONCENTRATI ONS WOULD BE REDUCED TO COWMPLY W TH THE APPROPRI ATE REQUI REMENTS AND M NI M ZE CONTI NUED RELEASES
OF CONTAM NANTS TO THE GROUNDWATER.  CURRENT AND FUTURE EXPOSURE TO, AND M GRATI ON CF, GROUNDWATER

CONTAM NANTS WOULD BE CONTROLLED, AND CONTAM NANT CONCENTRATI ONS REDUCED TO W THI N THE APPROPRI ATE DRI NKI NG
WATER STANDARDS. TH S RESPONSE ACTI ON ADDRESSES ALL KNOMN SO L AND GROUNDWATER CONTAM NATION AND IS THE

FI NAL ACTI ON CONTEMPLATED FOR THE SI TES.

#SC
SI TE CHARACTERI STI CS

THE SCOPE OF THE R FOR THE SJCC AND GSC SI TES | NCLUDED STUDI ES FOR ALL MEDI A THAT MAY BE CONTAM NATED.
SO L, GROUNDWATER AND AIR AT AND IN THE VICINITY OF THE SI TES WERE | NVESTI GATED.

FI GURES 4 AND 5 SHOW THE APPROXI MATE AREAL EXTENT OF SO L CONTAM NATI ON AT THE SJCC AND GSC SI TES AS FOUND
DUR NG THE RI. THE ESTI MATED VOLUME CF CONTAM NATED SO L AT BOTH SI TES TOTALS 1, 600 CUBI C YARDS (1, 400 AND
200 CUBI C YARDS AT SJCC AND GSC, RESPECTI VELY). CONTAM NANTS IN SO L IN THESE AREAS EXCEED THE SO L CLEANUP
LEVEL GOALS DEVELCPED FCR THE SI TES. BASED ON THE RESULTS FROM OTHER SAMPLI NG EFFCRTS, | NCLUDI NG GROUNDWATER
SAMPLES COLLECTED FROM WELLS ADJACENT TO AND | MVEDI ATELY DOMNGRADI ENT FROM THESE AREAS, AND THE H GH LEVELS
OF CONTAM NANTS DETECTED IN THE 9 TO 10 FOOT DEPTH RANGE, SO L CONTAM NATI ON I N EACH OF THESE AREAS | S

BELI EVED TO EXTEND TO A DEPTH OF 25 FEET. SUWAR ES OF THE COVPQUNDS DETECTED AT SJCC AND GSC DURI NG BCOTH
PHASES OF THE R AND THE CLEANUP LEVEL GOALS FOR THOSE COVPOUNDS ARE PROVI DED | N TABLES 1 AND 2.

AT SJCC, THE ZONE OF SO L CONTAM NATI ON EXTENDS FROM THE NORTHWEST CORNER OF THE ABANDONED MANUFACTURI NG
BU LDI NG TO THE ADJACENT RAI LROAD BED. ACCCRDI NG TO | NFORVATI ON OBTAI NED FROM THE NJDEP FILES, THS I S THE
SAME AREA WHERE WASTES WERE REPCRTED TO HAVE BEEN DI SPOSED. TCE WAS THE PREDOM NANT CONTAM NANT | DENTI FI ED
AT SICC WTH A MAXI MUM DETECTED CONCENTRATI ON CF 68, 000 PPB. OTHER VOCS WERE DETECTED AT LONER
CONCENTRATIONS IN THE SO L AT SJCC (TABLE 1). CONTAM NANTS DETECTED DURI NG THE R AT CONCENTRATI ONS
EXCEEDI NG THE SO L CLEANUP LEVEL GOALS | NCLUDED TCE, PCE AND ACETONE.



AT GSC, THE ZONE OF SO L CONTAM NATION | S CONFI NED TO A SVALL AREA ADJACENT TO THE NORTH WALL CF THE GSC
BU LDING  ACCORDI NG THE NJDEP FILES, TH S IS THE SAME AREA WHERE WASTES WERE REPORTED TO HAVE BEEN

DI SCHARGED. PCE WAS THE PREDOM NANT CONTAM NANT | DENTI FIED IN SO L AT GSC WTH A MAXI MUM DETECTED
CONCENTRATI ON CF 1, 300, 000 PPB. OTHER VOCS, DETECTED AT LOAER CONCENTRATI ONS, ARE SHOM | N TABLE 2.
CONTAM NANTS DETECTED DURI NG THE RI AT CONCENTRATI ONS EXCEEDI NG THE SO L CLEANUP LEVEL GOALS AT GSC ALSO
I NCLUDED PCE, TCE AND ACETONE.

GROUNDWATER

DURI NG THE R, A ZONE OF CONTAM NATED GROUNDWATER CONTAI NI NG TCE, PCE AND OTHER VOCS WAS | DENTI FI ED ( FI GURES
6 AND 7). THI'S ZONE EXTENDS FROM THE SHALLOW WELLS LOCATED NEAR SJCC AND GSC TO EPA' S | NTERMEDI ATE VELLS 6l
(EP-61) AND 121 (EP-121). TCE AND PCE WERE DETECTED I N EP-8D, A DEEP WELL LOCATED DOANGRADI ENT FROM THE

SI TES, AT CONCENTRATI ONS OF 0.9 AND 7 PPB, RESPECTIVELY. THE H GHEST CONCENTRATI ONS OF VOCS WERE FOUND
WTH N THE SHALLOW AQUI FER BETWEEN THE SI TES AND SJCC WELL 8. SEVEN VOCS DETECTED | N GROUNDWATER SAMPLES
EXCEEDED STATE AND FEDERAL NMAXI MUM CONTAM NANT LEVELS (MCLS) FOR DRI NKI NG WATER.  MCLS ARE ENFORCEABLE
STANDARDS VWH CH APPLY TO SPECI FI C CONTAM NANTS WH CH EPA AND THE STATE OF NEW JERSEY HAVE DETERM NED HAVE AN
ADVERSE EFFECT ON HUVAN HEALTH. THESE COVPOUNDS | NCLUDED TCE, PCE AND OTHER VOCS AS SUMVARI ZED I N TABLE 3.
TH' S TABLE ALSO | DENTI FI ES THE MCLS FOR THE COVPOUNDS.

THE CONTAM NATED SO L LOCATED AT THE NORTHWEST CORNER OF THE MANUFACTURI NG BUI LDI NG AT SJCC HAS BEEN
| DENTI FI ED AS THE MOST PROBABLE SCQURCE OF CONTAM NATED GROUNDWATER EMANATI NG FROM SJCC.

THI S DETERM NATI ON | S BASED ON THE FI NDI NG THAT SJCC WELL 2, LOCATED DOMNGRADI ENT FROM THE CONTAM NATED SO L,
HAS SHOM THE H GHEST CONCENTRATI ONS OF TCE THROUGHOUT THE RI. I N ADDI TI ON, NEl THER TCE NOR PCE WAS DETECTED
IN SJCC WELL 9 LOCATED UPGRADI ENT FROM THE AREA OF CONTAM NATED SO L. THE LOCATI ON OF THE LI KELY SQURCE OF
PCE IS THE CONTAM NATED SO L ADJACENT TO THE NORTH WALL OF THE GSC BUI LDI NG GROUNDWATER SAMPLI NG RESULTS
SHOW THAT THE CONCENTRATI ONS OF PCE IN SJCC WELLS 6 AND 8, LOCATED ADJACENT AND | MVEDI ATELY DOANGRADI ENT FRCM
GSC, ARE SUBSTANTI ALLY H GHER THAN THOSE DETECTED I N OTHER SJCC VELLS. SI M LAR CONCENTRATI ONS OF PCE WERE

I DENTI FI ED I N WELLS UPGRADI ENT FROM GSC.

A VERTI CAL PROFI LE OF THE VOC CONTAM NATI ON DETECTED DURI NG PHASE Il IS SHOM ON FI GURE 8. WHEN VI EWED I N
COVBI NATI ON W TH GROUNDWATER FI GURES 6 AND 7, THE TCE AND PCE CONCENTRATI ON. CONTOUR MAPS, | T APPEARS THAT
THE TCE AND PCE CONTAM NATI ON | S M GRATI NG DEEPER | NTO THE GROUNDWATER AQUI FER AS I T TRAVELS FROM THE SI TES.
THE CONTAM NATI ON WAS DETECTED | N WELL EP-61 AND FURTHER DOMNGRADI ENT | N EP-121. NEI THER TCE NOR PCE WERE
DETECTED | N ANY OTHER | NTERVEDI ATE WELLS (I NCLUDI NG THOSE DOMGRADI ENT FROM EP-121) .

AR

THE Al R EM SSI ON RATES MEASURED AT SJCC RANGED FROM NON- DETECT TO 1, 463 UG MB-M N (M CROGRAMS PER CUBI C METER
PER M NUTE) FOR TCE. AS THE PRI MARY CONTAM NANT AT SJCC, A CONTOQUR MAP OF TCE EM SSI ON RATES FROM SJCC WAS
GENERATED TO SHOW AN EM SSI ON PRCFI LE OF THE SI TE (SEE R REPORT). BASED ON MODELI NG 24- HOUR EM SSI ON
VALUES WERE PRODUCED. THE TCE VALUE FOR SJCC AT A DI STANCE OF 100 METERS WAS 44. 32 UG MB.

AT GSC, AIR EM SSI ON RATES MEASURED RANGED FROM NON- DETECT TO 10,955 UG M3-M N FOR PCE.  THE Rl REPORT

PROVI DES AN Al R EM SSI ON PROFI LE FOR PCE AT GSC. THE PCE VALUE FOR GSC AT 100 METERS WAS 0. 0024 UG MB.
COMPARI SON OF THI S VALUE, TO A VALUE CF 1.1 UG M (I.E, A VALUE CORRESPONDING TO A 1 X (10-6) (CORRESPONDI NG
TOA ONE INA MLLION R SK CBTAI NED FROM THE 1989 HEALTH EFFECTS ASSESSMENT SUMVARY TABLE), | NDI CATES THAT
AR EM SSI ONS AT GSC ARE OF NO CONCERN TO OFF- SI TE RESI DENTS.

#SSR
SUMVARY CF SI TE RI SKS

EPA CONDUCTED A BASELI NE RI SK ASSESSMENT TO EVALUATE THE POTENTI AL RI SKS TO HUVAN HEALTH AND THE ENVI RONVENT
ASSCCI ATED W TH THE SJCC AND GSC SITES | N THEI R CURRENT STATES. THE RI SK ASSESSVENT FOCUSED ON CONTAM NANTS
IN THE AMBI ENT Al R, SURFACE SO L AND DOMGRADI ENT GROUNDWATER WHI CH ARE LI KELY TO PCSE SI GNI FI CANT RI SKS TO
HUMAN HEALTH AND THE ENVI RONMVENT.



SUMVARI ES OF THE CONTAM NANTS OF CONCERN (COCS) | N SAMPLED MATRI CES ARE LI STED ON TABLE 4.

EPA' S RI SK ASSESSMVENT | DENTI FI ED SEVERAL POTENTI AL EXPOSURE PATHWAYS BY WH CH THE . PUBLI C MAY BE EXPOSED TO
CONTAM NANT RELEASES AT THE SI TES UNDER POTENTI AL PRESENT AND FUTURE LAND USE SCENARI CS. UNDER EACH

SCENARI O, THE PATHWAYS WERE EVALUATED FOR EXPOSURE TO THE MEDI A OF CONCERN (I.E., AMBIENT AIR SURFACE SO L
AND DOMGRADI ENT GROUNDWATER) . THESE EXPOSURE PATHWAYS | NCLUDED THE FOLLOW NG | NGESTI ON, | NHALATI ON, AND
DERVAL ABSORPTI ON.  THE RECEPTOR GROUPS FOR WH CH R SKS WERE EVALUATED AT THE SI TES | NCLUDED THE FOLLOW NG
ADULT WORKERS, RESI DENTS, TRESPASSERS AND CUSTQOVERS, ADCLESCENT RESI DENTS AND TRESPASSERS, AND FI NALLY, CHI LD
RESI DENTS. THE RECEPTOR GROUPS AND RELEVANT EXPOSURE ROUTES CONSI DERED ARE SHOAN ON TABLE 5. EXPOSURES WEERE
BASED ON REASONABLE MAXI MUM CONCENTRATI ONS, CALCULATED AS THE 95TH PERCENTI LE UPPER CONFI DENCE LIM T (95
PERCENT UCL) OF THE AR THMVETIC MEAN. TH S REASONABLE NMAXI MUM EXPOSURE |'S DEFI NED AS THE H GHEST EXPOSURE
THAT | S REASONABLY EXPECTED TO OCCUR AT THE SI TES FOR | NDI VI DUAL AND COVBI NED PATHWAYS.

UNDER CURRENT EPA GU DELI NES, THE LI KELI HOOD OF CARCI NOGENI C ( CANCER CAUSI NG AND NON- CARCI NOGENI C EFFECTS
DUE TO EXPCSURE TO SI TE CHEM CALS ARE CONSI DERED SEPARATELY. | T WAS ASSUMED THAT THE TOXI C EFFECTS OF THE
S| TE- RELATED CHEM CALS WOULD BE ADDI TI VE. THUS, CARCI NOGENI C AND NON- CARCI NOGENI C RI SKS ASSCCI ATED W TH
EXPOSURES TO | NDI VI DUAL COVPOUNDS OF CONCERN VERE SUMMED TO | NDI CATE THE POTENTI AL RI SKS ASSCCI ATED W TH
M XTURES OF POTENTI AL CARCI NOGENS AND NON- CARClI NOGENS, RESPECTI VELY.

NON- CARCI NOGENI C RI SKS WERE ASSESSED USI NG A HAZARD | NDEX (HI') APPROACH, BASED ON A COVMPARI SON OF EXPECTED
CONTAM NANT | NTAKES AND SAFE LEVELS OF | NTAKE ( REFERENCE DOSES). REFERENCE DOSES ( RFDS) HAVE BEEN DEVELOPED
BY EPA FOR | NDI CATI NG THE POTENTI AL FOR ADVERSE HEALTH EFFECTS. RFDS, WH CH ARE EXPRESSED IN UNITS CF

MZ KG DAY (M LLI GRAMS PER KI LOGRAM PER DAY), ARE ESTI MATES OF DAILY EXPCSURE LEVELS FOR HUVANS WHI CH ARE
THOUGHT TO BE SAFE OVER A LI FETI ME (1 NCLUDI NG SENSI TI VE | NDI VI DUALS) . ESTI MATED | NTAKES OF CHEM CALS FROM
ENVI RONMENTAL MEDI A (E. G, THE AMOUNT OF A CHEM CAL | NGESTED FROM CONTAM NATED DRI NKI NG WATER) ARE COWPARED
W TH THE RFD TO DERI VE THE HAZARD QUOTI ENT FOR THE CONTAM NANT | N THE PARTI CULAR MEDIUM THE H | S OBTAI NED
BY ADDI NG THE HAZARD QUOTI ENTS FOR ALL COVPOUNDS ACRCSS ALL MEDI A

A H GREATER THAN 1.0 | NDI CATES THAT THE POTENTI AL EXI STS FOR NONCARCI NOGENI C HEALTH EFFECTS TO OCCUR AS A
RESULT OF SI TE- RELATED EXPOSURES. THE H PROVI DES A USEFUL REFERENCE PO NT FOR GAUG NG THE POTENTI AL
SI GNI FI CANCE OF MULTI PLE CONTAM NANT EXPCSURES WTHI N A SI NGLE MEDI UM CR ACRGCSS MEDI A

FOR THE SJCC AND GSC SI TES, NONE OF THE ESTI MATED H VALUES FROM CURRENT EXPOSURE TO SURFACE SO L EXCEEDED
1.0 FOR ANY POTENTI AL RECEPTOR  TABLE 6 PRESENTS THE TOTAL ESTI MATED H S FOR CURRENT EXPOSURE TO THE VAR QUS
ENVI RONVENTAL MEDI A. UNDER THE FUTURE SCENARI O THE HI WAS ALSO BELOW 1.0 FOR SURFACE SO L EXPOSURE FCOR AN
ADULT NON- RESI DENT WORKER AT SJCC. AT GSC, HOAEVER, THE H EXCEEDED 1.0 FOR ON-SI TE ADCLESCENT AND CH LD

RESI DENTS. THE H VALUES FOR THESE RECEPTORS WERE 1.5 AND 3.6, RESPECTIVELY. | N ADDI TI QN, UNDER THE FUTURE
SCENARI O, THE H EXCEEDED 1.0 FCR BOTH ON- AND OFF- SI TE RESI DENTS EXPCSED TO GROUNDWATER VI A | NGESTI ON. WHEN
THE ESTI MATED H S WERE SUMVED FOR EACH ENVI RONVENTAL MEDI A TO CALCULATE THE TOTAL H S FOR POTENTI AL

RECEPTCORS, THE TOTAL H'S EXCEEDED 1.0 (RANG NG FROM 1.0 - 7.3) FOR ALL RECEPTORS EXCEPT AN ADULT WORKER WHO
I'S NOT A RESIDENT OF THE SI TE AREA. TABLE 7 PRESENTS THE TOTAL ESTI MATED H S FOR EXPCSURE TO VARI QUS

ENVI RONVENTAL MEDI A UNDER FUTURE SCENARI CS.

POTENTI AL CARCI NOGENI C RI SKS WERE EVALUATED USI NG THE CANCER SLOPE FACTCRS (SFS) DEVELOPED BY EPA FOR THE
CONTAM NANTS OF CONCERN.  SFS HAVE BEEN DEVELCPED BY EPA' S CARCI NOGENI C RI SK ASSESSMENT VERI FI CATI ON ENDEAVCR
FOR ESTI MATI NG EXCESS LI FETI ME CANCER RI SKS ASSOCI ATED W TH EXPOSURE TO POTENTI ALLY CARCI NOGENI C CHEM CALS.
SFS, WHI CH ARE EXPRESSED IN UNITS OF (MJ KG DAY) -1, ARE MULTI PLI ED BY THE ESTI MATED | NTAKE OF A POTENTI AL
CARCI NOGEN, I N M& KG DAY, TO GENERATE AN UPPER- BOUND ESTI MATE OF THE EXCESS LI FETI ME CANCER RI SK ASSCCI ATED
W TH EXPCSURE TO THE COVPOUND AT THAT | NTAKE LEVEL. THE TERM "UPPER BOUND' REFLECTS THE CONSERVATI VE

ESTI VATE OF THE R SKS CALCULATED FROM THE SF. USE OF THI S APPROACH MAKES THE UNDERESTI MATI ON OF THE RI SK

H GHLY UNLI KELY. THE SFS FOR THE CONTAM NANTS OF CONCERN ARE PRESENTED | N TABLE 8.

FOR KNOM CR SUSPECTED CARCI NOGENS, EPA CONSI DERS EXCESS UPPER BCOUND | NDI VI DUAL LI FETI ME CANCER RI SKS OF
BETWEEN (10-4) TO (10-5) TO BE ACCEPTABLE. TH' S LEVEL | NDI CATES THAT AN | NDI VI DUAL HAS NOT GREATER THAN A
ONE IN TEN THOUSAND TO ONE IN A M LLI ON CHANCE OF DEVELOPI NG CANCER AS A RESULT OF SI TE- RELATED EXPCSURE TO A
CARCI NOGEN OVER A 70- YEAR PERI CD UNDER SPECI FI C EXPOSURE CONDI TI ONS AT THE SI TES.



THE RESULTS OF TH'S PORTI ON OF THE ASSESSMENT CONCLUDED THAT THE ESTI MATED LI FETI ME EXCESS CANCER Rl SK FROM
CURRENT EXPOSURE TO SURFACE SO L AT THE GSC FOR ADULT WORKERS AND TRESPASSERS FELL W THI N EPA' S TARGET RI SK
RANGE AT TOTAL VALUES OF 9.8 X (10-5) (9.8 IN TEN THOUSAND) AND 3.8 X (10-6), RESPECTIVELY. THE ESTI MATED
EXCESS CANCER Rl SKS FROM ALL OTHER MEDI A FOR THE VARl OUS RECEPTORS WERE BELOW 1 X (10-6). TABLE 9 PRESENTS
THE TOTAL ESTI MATED LI FETI ME EXCESS CANCER Rl SK FROM CURRENT EXPCSURE TO THE VAR OUS ENVI RONVENTAL MEDI A OF
OCONCERN.  UNDER THE FUTURE SCENARI O, THE ESTI MATED LI FETI ME EXCESS CANCER RI SKS FROM EXPOSURE TO GROUNDWATER
FOR AN ADULT WORKER OFF- S| TE RESI DENT, ADULT OFF- S| TE RESI DENT/ TRESPASSER AND ADULT ON-SI TE RESI DENT WERE AT
VALUES OF 1.1 X (10-3) (1.1 IN A THOUSAND), 9.7 X (10-4), AND 1.2 X (10-3), RESPECTIVELY. ALSO UNDER TH S
SCENARI O, THE LI FETI ME EXCESS CANCER R SK FROM EXPOSURE TO SURFACE SO L AT GSC FOR AN ADULT ON- S| TE RESI DENT
WAS AT A VALUE OF 1.4 X (10-4). THESE VALUES EXCEED THE EPA ACCEPTABLE Rl SK RANGE FOR CARCI NOGENS.
FINALLY, AT SJCC, THE AMBI ENT Al R EXPOSURE HAD AN ESTI MATED LI FETI ME EXCESS CANCER RI SK OF 8.8 X (10-5) FOR
AN ON-SI TE ADULT RESIDENT. THE ESTI MATED LI FETI ME EXCESS CANCER Rl SKS FROM SURFACE SO L EXPOSURE AT THE SJCC
AND AMVBI ENT Al R EXPOSURE AT THE GSC SI TE WERE BELOW 1 X (10-6). TABLE 10 PRESENTS THE TOTAL ESTI MATED

LI FETI ME EXCESS CANCER Rl SK RESULTI NG FROM FUTURE EXPCSURE TO THE VAR OUS ENVI RONVENTAL MEDI A

FOR MORE DETAIL ON THE RI SK ASSESSMENT, | NCLUDI NG BRI EF SUMVARI ES OF THE CR Tl CAL HUVAN HEALTH EFFECTS
ASSCCI ATED W TH LONG- TERM EXPOSURE TO EACH OF THE CHEM CALS OF CONCERN, SEE CHAPTER 6, THE BASELI NE R SK
ASSESSMENT, OF THE Rl REPCRT.

A BRI EF ENVI RONVENTAL EVALUATI ON WAS ALSO CONDUCTED AS PART OF THE BASELI NE RI SK ASSESSMENT. THE EVALUATI ON
CONCLUDED THAT THE THREAT TO Bl OLOGd CAL RESOURCES POSED BY THE SI TES APPEARS TO BE MNIMAL AND LIM TED TO
POTENTI AL | MPACTS TO PLANTS EXPCSED TO CONTAM NANTS | N SURFACE SO LS. THESE PLANTS | NCLUDE PRI MARI LY

CULTI VATED GRASSES AND WEEDS. ACCORDI NG TO THE R REPORT, THE POTENTI AL EXI STS FOR Bl CACCUMJULATI ON TO OCCUR
I N THESE PLANTS CAUSI NG SUBLETHAL EFFECTS ( STUNTED GROMH) OR DEATH I N THE MORE SENSI Tl VE SPECI ES. THESE
EFFECTS, HOMNEVER, HAVE NOT BEEN OBSERVED | N THE VEGETATI ON AT SJCC AND GSC.

EFFECTS OF CONTAM NATI ON ON TERRESTRI AL ANl MALS WERE CONSI DERED | NSI GNI FI CANT.  THI'S CONCLUSI ON WAS BASED ON
THE LI KELI HOOD THAT THE DURATI ON OF EXPCSURE WOULD BE BRI EF AND FREQUENCY OF EXPOSURE LOW

FINALLY, IT WAS CONCLUDED THAT WH LE THE SI TES ARE LOCATED W THI N THE RANCE OF SEVERAL ENDANGERED CR
THREATENED ANI MAL SPECI ES | NCLUDI NG THE PI NE BARRENS TREEFROG, Pl NE SNAKE, RED- SHOULDERED HAWK, BARRED ONL
AND RED- HEADED WOCDPECKER, CONDI TI ONS AT THE SI TES DO NOT' CONFCRM TO THE HABI TATS PREFERRED BY THESE SPECI ES.
THUS, 1T IS BELI EVED THAT THESE SPECI ES ARE NOT LI KELY TO BE PRESENT W THI N El THER SI TE AREA.

THE PROCEDURES AND | NPUTS USED TO ASSESS RI SKS IN THI S EVALUATI ON, AS I N ALL SUCH ASSESSMENTS, ARE SUBJECT TO
A WDE VAR ETY OF UNCERTAI NTI ES. IN GENERAL, THE NMAI N SOURCES OF UNCERTAI NTY | NCLUDE ENVI RONMENTAL CHEM STRY
SAMPLI NG AND ANALYSI'S, EXPOSURE MODELS AND ASSUMPTI ONS, AND TOXI COLOG CAL MODELS AND PARAMETERS.

AS A RESULT, THE RI SK ASSESSMENT PROVI DES UPPER BOUND ESTI MATES OF THE RI SKS TO POPULATI ONS NEAR THE S| TES,
AND | S H GHLY UNLI KELY TO UNDERESTI MATE ACTUAL RI SKS RELATED TO THE SI TES.

ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THESE SI TES, | F NOT ADDRESSED BY THE PREFERRED
ALTERNATI VE OR ONE OF THE OTHER ACTI VE REMEDI AL ALTERNATI VES CONSI DERED, NMAY PRESENT A CURRENT OR POTENTI AL
THREAT TO THE ENVI RONMVENT THROUGH THE GROUNDWATER AND SO L PATHWAYS.

#DA
DESCRI PTI ON OF ALTERNATI VES

A FEASI BI LI TY STUDY (FS) WAS CONDUCTED TO DEVELOP AND EVALUATE REMEDI AL ALTERNATI VES FOR SO L AND GROUNDWATER
AT THE SJCC AND GSC SI TES. REMEDI AL ALTERNATI VES WERE ASSEMBLED FROM APPLI CABLE REMEDI AL TECHNCOLOGY PROCESS
OPTI ONS AND VWERE | NI TI ALLY EVALUATED FOR EFFECTI VENESS, | MPLEMENTABI LI TY AND COST. THE ALTERNATI VES MEETI NG
THESE CRI TERI A WERE THEN EVALUATED AND COVPARED TO NI NE CRI TERI A REQUI RED BY THE NCP.

THE REMEDI AL ALTERNATI VES DESCRIBED I N THI'S ROD ARE ORGANI ZED ACCORDI NG TO THE MEDI A WHI CH THEY ADDRESS AND
ARE NUMBERED TO CORRESPOND W TH THE NUMBERS I N THE FS. THE ALTERNATI VE NUMBERS FOR SO L ARE PRECEEDED BY THE
LETTER "S". GROUNDWATER ALTERNATI VE NUVBERS ARE PRECEEDED BY THE LETTERS "GW.



ESTI MATED CAPI TAL AND ANNUAL OPERATI ON AND MAI NTENANCE (&M COSTS ARE USED TO CALCULATE AN ESTI MATED TOTAL
PRESENT WORTH COST FOR EACH ALTERATIVE. I N ADDI TION, FOR ALL DESCRI BED ALTERNATI VES, THE | MPLEMENTATI ON

TI MEFRAME REFERS TO THE TI ME REQUI RED TO | MPLEMENT THE ALTERNATI VE FROM THE START OF CONSTRUCTI ON AND
OPERATI ON OF THE TREATMENT SYSTEM TO I TS COMPLETION.  TH' S TI MEFRAMVE DCES NOT | NCLUDE THE

TI ME REQUI RED TO PERFORM REMEDI AL DESI GN ACTI VI Tl ES.

MORE DETAI LED DESCRI PTI ONS OF THE VARI QUS SO L AND GROUNDWATER ALTERNATI VES ARE PRESENTED W THI N CHAPTER 3 OF
THE FS REPORT, DEVELOPMENT AND ANALYSI S OF ALTERNATI VES.

Sa L

FI VE REMEDI AL ALTERNATI VES FOR CONTAM NATED SO L AT SJCC AND GSC WERE CONSI DERED FOR DETAI LED EVALUATI ON AND
ARE DESCRI BED BELON THE CAPI TAL, CPERATI ON AND NMAI NTENANCE, AND PRESENT WORTH COSTS PROVI DED FOR  THESE
ALTERNATI VES WERE TOTALED FCR THE SI TES.

FOR TOTAL VOCS IN SO L, NJDEP ESTABLI SHED AN | NTERIM SO L ACTION LEVEL (I1SAL) OF 1 PPM (OR 1,000 PPB). EPA
REGARDS THI S ACTI ON LEVEL AS A "TO BE- CONSI DERED' REQUI REMENT. AS SUCH, | T CAN BE USED I N DETERM NING THE
NECESSARY LEVEL OF CLEANUP FOR THE PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONMVENT. I N THE ABSENCE CF ANY
EXI STI NG CHEM CAL SPECI FI C FEDERAL COR STATE ARARS FOR SO L, EPA AND THE NJDEPE HAVE AGREED TO ESTABLI SH
CLEANUP GOALS OF 1 PPM FOR TCE AND PCE, SEPARATELY, G VEN THE PREDOM NANCE OF THE TWO COMPOUNDS AT THE SI TES.

ALTERNATI VE S1: NO ACTI ON

ESTI MATED CAPI TAL COST: $ 20,000
ESTI MATED ANNUAL O8M COST: $ 87,000
ESTI MATED TOTAL PRESENT WORTH PW COST: $1, 700, 000
ESTI MATED | MPLEMENTATI ON TI MEFRAME: NONE

CERCLA REQUI RES THAT THE "NO ACTI ON' ALTERNATI VE BE EVALUATED AT EVERY SI TE TO ESTABLI SH A BASELI NE FOR
COVPARI SON TO THE OTHER ALTERNATI VES. UNDER THI S ALTERNATI VE, EPA WOULD TAKE NO FURTHER ACTI ON AT THE SI TES
TO PREVENT EXPCSURE TO THE SO L CONTAM NATI ON. A LONG TERM GROUNDWATER MONI TORI NG PROGRAM WOULD BE

| MPLEMENTED TO TRACK THE M GRATI ON OF SO L CONTAM NANTS FROM THE SO L | NTO THE GROUNDWATER UTI LI ZI NG EXI STI NG
GROUNDWATER MONI TORI NG VELLS TO THE MAXI MUM EXTENT PCSSI BLE. FOR COST ESTI MATI ON PURPGSES, | T WAS ASSUMED
THAT SAMPLI NG WOULD OCCUR ON A QUARTERLY BASIS. THE GROUNDWATER SAMPLES WOULD BE ANALYZED FOR VOCS | NCLUDI NG
TCE, PCE, CS-1,2-D CHLORCETHENE, 1, 1- DI CHLORCETHENE, CARBON TETRACHLORI DE, VI NYL CHLCRI DE,

1,1, 1- TRI CHLORCETHANE AND BENZENE.

BECAUSE THI S ALTERNATI VE WOULD RESULT | N CONTAM NANTS REMAI NING ON SI TE, CERCLA REQUI RES THAT THE SI TES BE
REVI EWVED EVERY FI VE YEARS. | F JUSTIFIED BY THE REVI EW REMEDI AL ACTI ONS WOULD BE | MPLEVMENTED AT THAT TI ME TO
REMOVE CR TREAT THE WASTES. THE COST ESTI MATES ABOVE | NCLUDE THE COST TO PERFORM TH S REVI EW

ALTERNATI VE S2: SO L VAPCR EXTRACTI ON

ESTI MATED CAPI TAL COST: $461, 000
ESTI MATED ANNUAL O8M COST: $188, 000
ESTI MATED TOTAL PW COST: $649, 000
ESTI MATED | MPLEMENTATI ON TI MEFRAME: 6 - 9 MONTHS

APPROXI MATELY 1, 600 CUBI C YARDS OF CONTAM NATED SO L WOULD BE TREATED BY I N SI TU VAPOR EXTRACTION. THE
EXTRACTI ON PRCCESS UTI LI ZES A VACUUM GENERATED BY A PUWP OR BLOWER TO | NDUCE Al R FLOW THROUGH THE

CONTAM NATED SO L, STRI PPI NG AND VOLATI LI ZI NG THE VOCS FROM THE SO L I NTO THE AIR. CONTAM NATED Al R AND
WATER FROM THE SO L WOULD FLOW TO A WATER/ VAPOR SEPARATCOR WHERE THE CONTAM NATED WATER WOULD BE REMOVED AND
PUVPED FOR TREATMENT. THE CONTAM NATED Al R WOULD FLOW THROUGH ACTI VATED CARBON CANI STERS ARRANGED | N SERI ES
FOR TREATMENT.  SPENT ACTI VATED CARBON WOULD BE REGENERATED AT AN OFF- S| TE LOCATI ON FOR REUSE. A SURFACE

LI NER WOULD BE USED TO PREVENT Al R LEAKAGE FROM THE SO L SURFACE. ADDI TI ONAL STUDY ON SO L VAPOR EXTRACTI ON
WOULD BE PERFORVED DURI NG THE DESI GN PHASE.



ALTERNATI VE S3: EXCAVATI ON, LOW TEMPERATURE THERVAL DESCRPTI ON, BACKFI LL TREATED SO L

ESTI MATED CAPI TAL COST: $1, 160, 000
ESTI MATED ANNUAL O8M COST: $ 38,000
ESTI MATED TOTAL PW COST: $1, 198, 000
ESTI MATED | MPLEMENTATI ON TI MEFRAME: 5 - 8 MONTHS

APPROXI MATELY 1, 600 CUBI C YARDS OF CONTAM NATED SO L WOULD BE EXCAVATED AND STAGED PRI OR TO TREATMENT | N AN
ON-SI TE, MOBILE THERVAL DESORPTION UNIT. THERVAL DESORPTION IS A MASS TRANSFER PROCESS IN WHICH SAOL IS
PASSED THRQUGH A THERVAL ROTARY DRYER WHERE VOCS ARE TRANSFERRED TO THE GAS PHASE. OFF- GASES WOULD BE
MANAGED | N A TREATMENT UNI T AND CONDENSATE TREATED | N AN ON- S| TE GROUNDWATER TREATMENT PLANT. THE TREATED
SO L WOULD BE USED TO BACKFI LL THE EXCAVATIONS. THE UNIT WOULD COWVPLY W TH THE APPROPRI ATE FEDERAL AND STATE
AR QUALI TY STANDARDS.

ALTERNATI VE S4: SO L FLUSH NG

ESTI MATED CAPI TAL COST: $133, 000
ESTI MATED ANNUAL O8M COST: $ 34,000
ESTI MATED TOTAL PW COST: $167, 000
ESTI MATED | MPLEMENTATI ON TI MEFRAME: 10 - 14 MONTHS

UNDER THI S ALTERNATI VE, WATER | S APPLI ED AT OR NEAR THE SO L SURFACE. | NFI LTRATI ON OF THE WATER THRQUGH THE
VADGCSE ZONE CAUSES CONTAM NANTS TO DESCRB FROM THE SO L AND MOVE TO THE GROUNDWATER. USI NG EXTRACTI ON  WELLS,
CONTAM NATED GROUNDWATER LEACHATE WOULD BE EXTRACTED FROM THE GROUNDWATER AND PUMPED TO A GROUNDWATER
TREATMENT SYSTEM  THE TREATED GROUNDWATER WOULD THEN BE REAPPLI ED TO THE SO L RESULTING IN A CYCLI C FLOW
PATTERN. G VEN THAT THI S ALTERNATI VE REQUI RES TREATMENT OF THE EXTRACTED GROUNDWATER, | T WOULD BE CONS|I DERED
ONLY I N CONJUCTI ON WTH ONE OF THE ACTI VE GROUNDWATER ALTERNATI VES. COSTS ASSCCI ATED W TH TREATMENT OF THE
EXTRACTED GROUNDWATER ARE | NCLUDED UNDER THE GROUNDWATER ALTERNATI VES. TEMPORARY DI KES WOULD SURRCUND THE
SO L AREAS TO CONTAIN THE FLUSH NG SOLUTI ON W THI N THE TREATMENT AREA. PERICDIC  SUBSURFACE SO L SAMPLI NG
AND ANALYSI S WOULD BE REQUI RED TO EFFECTI VELY MONI TOR THE PROGRESS OF THE SO L FLUSHI NG

ALTERNATI VE S5: EXCAVATI ON, OFF SI TE DI SPOSAL, BACKFI LL W TH BORROW MATERI AL

ESTI MATED CAPI TAL COST: $5, 890, 000
ESTI MATED ANNUAL O8M COST: 0

ESTI MATED TOTAL PW COST: $5, 890, 000
ESTI MATED | MPLEMENTATI ON TI MEFRAME: 4 - 5 MONTHS

APPROXI MATELY 1, 600 CUBI C YARDS OF CONTAM NATED SO L WOULD BE EXCAVATED, LQADED | NTO TRUCKS, AND HAULED TO AN
APPROVED OFF- SI TE RESOURCE CONSERVATI ON AND RECOVERY ACT ( RCRA) LANDFI LL FOR TREATMENT AND DI SPCSAL.  TO
COVPLY W TH THE RCRA LAND DI SPCSAL RESTRI CTI ONS REQUI REMENTS (LDRS), TREATMENT OF THE CONTAM NATED SO L WOULD
BE REQUI RED PRI OR TO DI SPCSAL. FOR COST ESTI MATI ON PURPCSES, | T WAS ASSUMED THAT THE SO L WOULD UNDERGO
THERVAL TREATMENT. THE EXCAVATI ONS WOULD BE BACKFI LLED W TH CLEAN FI LL MATERI AL FROM AN CFF- SI TE SOURCE.

GROUNDWATER

FI VE REMEDI AL ALTERNATI VES FOR CONTAM NATED GROUNDWATER AT THE SJCC AND GSC SI TES WERE CONSI DERED FCR

DETAI LED EVALUATI ON AND ARE DESCRI BED BELOW THE COST ESTI MATES FOR THE ACTI VE GROUNDWATER ALTERNATI VES ARE
BASED ON A TREATMENT PERI OD OF 70 YEARS. FOR COST ESTI MATI ON PURPCSES, | T WAS ASSUMED THAT THE TREATMENT
FACI LI TY WOULD BE LOCATED ON THE SJCC PRCPERTY.

THE ESTI MATES PRESENTED BELOW DI FFER FROM THOSE PRESENTED | N THE PROPOSED PLAN. BECAUSE THESE ALTERNATI VES
MJST ATTEMPT TO ACH EVE LOW LEVELS OF CONTAM NANTS | N THE GROUNDWATER, THERE | S SOME UNCERTAI NTY ASSCClI ATED
WTH THE REQUI RED TI MEFRAMES FOR CLEANUP UNDER THE ALTERNATI VES. THUS, MORE CONSERVATI VE COST ESTI MATES WERE
DEVELCPED TO BETTER REFLECT THE TI ME NEEDED TO ACHI EVE THESE LEVELS.



THE ACTI VE GROUNDWATER ALTERNATI VES EMPLOY TWD TYPES OF GROUNDWATER EXTRACTI ON SYSTEMS.  THE LI M TED

EXTRACTI ON SYSTEM PROPCSED UNDER GROUNDWATER ALTERNATI VES GAR2(A) AND GWB(A), WOULD ATTEMPT TO REMEDI ATE ONLY
THE H GHLY- CONTAM NATED GROUNDWATER AREAS LOCATION IN THE | MVEDI ATE VICINITY OF THE SITES. THE REVAI NDER OF
THE CONTAM NATED GROUNDWATER PLUME WOULD NOT BE ACTI VELY REMEDI ATED UNDER THI' S SYSTEM BUT WOULD BE ALLOAED
TO NATURALLY ATTENUATE. EXTRACTI ON OF THE TOTAL CGROUNDWATER PLUME, PROPCSED UNDER GROUNDWATER ALTERNATI VES
GM2(B) AND GMB(B), WOULD ATTEMPT TO REMEDI ATE ALL ZONES OF GROUNDWATER CONTAM NATI ON EXCEEDI NG THE

APPROPRI ATE FEDERAL AND STATE DRI NKI NG WATER STANDARDS.

CONCEPTUAL LAYQUTS FCOR THE PROPCSED SYSTEM COPTI ONS ARE SHOAN ON FI GURES 9 AND 10.

EXCEPT FOR THE NO ACTI ON ALTERNATI VE WH CH | NCLUDES LONG- TERM GROUNDWATER MONI TORI NG ONLY, EACH ALTERNATI VE
I NCLUDES THE FOLLOW NG COVMON ELEMENTS:

GROUNDWATER EXTRACTI ON AND | NJECTI ON: THE LI M TED EXTRACTI ON SYSTEM WOULD | NCLUDE AN ESTI MATED SEVEN

EXTRACTI ON VEELLS PUVPI NG AN AVERAGE COF APPROXI MATELY 30 GPM  TVENTY PORE VOLUMES ARE ASSCOCI ATED WTH LI M TED
EXTRACTI ON ( ESTI MATED TO BE 353 M LLI ON GALLONS). TO THE MAXI MUM EXTENT PGCSSI BLE, THE EXI STI NG EXTRACTI ON
AND MONI TORI NG VEELLS WLL BE UTILIZED TO LIMT COSTS. THE WELLS WOULD BE CONNECTED BY A HEADER Pl PE LEADI NG
TO THE ON-SI TE TREATMENT PLANT. TH'S PI PI NG WOULD BE | NSTALLED BELOW THE GROUND SURFACE AND WOULD FOLLOW
STREET RI GHTS- OF- WAY WHERE PCSSI BLE.

THE TOTAL EXTRACTI ON SYSTEM WOULD | NCLUDE AN ESTI MATED TWENTY EXTRACTI ON VELLS PUVPI NG AN AVERAGE OF

APPROXI MATELY 50 GPM EACH  APPROXI MATELY TWENTY- THREE PCRE VOLUMES ARE ASSCCI ATED W TH THE TOTAL EXTRACTI ON
SYSTEM (ESTI MATED TO BE 1.6 Bl LLION GALLONS). TH' S SYSTEM WOULD UTI LI ZE THE SAME WELLS PROPCSED UNDER THE
LI M TED EXTRACTI ON SYSTEM OPTI ON ALONG W TH AN ADDI TI ONAL ESTI MATED 13 DEEP EXTRACTI ON VELLS LOCATED
DOMGRADI ENT FROM THE SI TES. A LINE OF EXTRACTI ON VELLS WOULD BE PLACED ALONG THE DOANGRADI ENT EDGE OF THE
CONTAM NATED GROUNDWATER PLUME AND ALONG THE CENTERLI NE OF THE PLUME BETWEEN THE SI TES AND THE DOMNGRADI ENT
EDCE OF THE PLUME

EFFLUENT FROM THE TREATMVENT PLANT WOULD BE REI NDECTED | NTO THE GROUNDWATER VI A A NETWORK OF | NJECTI ON VELLS.
FOR COST ESTI MATI ON PURPCSES, FI VE | NJECTI ON WELLS WERE PROPCSED UNDER THE LI M TED EXTRACTI ON SYSTEM AND TEN
UNDER THE TOTAL PLUME EXTRACTI ON SYSTEM OPTI ON.  THESE WELLS WOULD BE LOCATED UPGRADI ENT FROM THE SI TES TO
ENHANCE AQUI FER FLUSH NG AND THE DESCORPTI ON OF CONTAM NANTS FROM SO L. THE ACTUAL NUMBER AND LOCATI ONS OF THE
WELLS WOULD BE DETERM NED DURI NG DESI GN OF THE SYSTEM

LONG TERM GROUNDWATER MONI TORI NG A GROUNDWATER MONI TORI NG PROGRAM WOULD BE | MPLEMENTED TO MONI TOR THE
PERFORVANCE CF THE REMEDI AL ACTI ON.  EXI STI NG MONI TORI NG WELLS WOULD BE UTI LI ZED TO THE MAXI MUM EXTENT
PCSSI BLE.  WH LE THE ACTUAL LOCATI ONS OF THE WELLS WOULD BE DETERM NED DURI NG DESI GN, ANTI CI PATED PA NTS

I NCLUDE LOCATI ONS UPGRADI ENT AND DOANGRADI ENT FROM AND W TH N THE GROUNDWATER PLUME. GRCUNDWATER SAMPLES
WOULD BE ANALYZED FOR VOCS | NCLUDI NG TCE, PCE, C S-1, 2-DI CHLORCETHENE, 1, 1- DI CHLORCETHENE, CARBON
TETRACHLORI DE, VINYL CHLORI DE, 1,1, 1- TRI CHLORCETHANE AND BENZENE.

TEMPORARY | NSTI TUTI ONAL CONTRCLS: THE NEED FOR PROVI DI NG HOVE TREATMENT UNI TS FCOR | NDI VI DUAL RESI DENTS SOUTH
OF LOU S DRIVE WLL BE EVALUATED DURI NG THE REMEDI AL DESI GN PHASE. THE EXI STENCE OF GROUNDWATER

CONTAM NATI ON SQUTH CF LOU' S HAS NOT BEEN DETERM NED. ALL RESI DENCES LOCATED ON LOU' S DRI VE, HOWEVER,

RECEI VE PUBLI C WATER

GRCUNDWATER

ALTERNATI VE GAL: NO ACTI ON

ESTI MATED CAPI TAL COST: $ 20,000
ESTI MATED ANNUAL O8M COST: $ 87,000
ESTI MATED TOTAL PW COST: $1, 700, 000

ESTI MATED | MPLEMENTATI ON TI MEFRAME: NONE



AS PREVI QUSLY | NDI CATED, CERCLA REQUI RES THAT THE "NO ACTI ON' ALTERNATI VE BE EVALUATED AT EVERY SITE TO

ESTABLI SH A BASELI NE FOR COVPARI SON TO THE OTHER ALTERNATI VES.

UNDER THI S ALTERNATI VE, EPA WOULD TAKE NO

FURTHER ACTI ON AT THE SI TE TO PREVENT EXPCSURE TO THE GROUNDWATER CONTAM NATI ON AND THE CONTAM NATI ON WOULD
CONTI NUE TO M GRATE FROM THE SI TE AND COULD | MPACT DOMNGRADI ENT POTABLE WELLS IN THE FUTURE.  USI NG EXI STI NG
MONI TORI NG VEELLS TO THE EXTENT PGSSI BLE, A LONG TERM GROUNDWATER MONI TORI NG PROGRAM WOULD BE | MPLEMENTED TO

TRACK THE M GRATI ON OF CONTAM NANTS | N THE GROUNDWATER
SAMPLI NG WOULD OCCUR ON A QUARTERLY BASI S.

FOR COST ESTI MATI ON PURPCSES, | T WAS ASSUMED THAT

BECAUSE THI S ALTERNATI VE WOULD RESULT | N CONTAM NANTS REVAI NING ON SI TE, CERCLA REQUI RES THAT THE SI TE BE

REVI EWVED EVERY FI VE YEARS.
REMOVE OR TREAT THE WASTES.

I F JUSTI FI ED BY THE REVI EW REMEDI AL ACTI ONS WOULD BE | MPLEMENTED AT THAT TI ME TO
THE ABOVE COST ESTI MATES | NCLUDE THE COST TO PERFORM TH S REVI EW

ALTERNATI VE GA2(A): LIM TED EXTRACTI ON, Al R STRI PPI NG CARBON ADSCORPTI ON REI NJECTI ON OF TREATED WATER

LONG TERM MONI TCRI NG

ESTI MATED CAPI TAL COST:

ESTI MATED ANNUAL O8M COST:

ESTI MATED TOTAL PW COST:

ESTI MATED | MPLEMENTATI ON TI MEFRAME:

$1, 024, 000
$ 187,000
$4, 640, 000
70 YEARS

USI NG A SERIES OF AN ESTI MATED SEVEN EXTRACTI ON WELLS, CGROUNDWATER WOULD BE EXTRACTED FROM THE MORE

HI GHLY- CONTAM NATED PORTI ONS OF THE WATER TABLE AQUI FER AT A FLOW RATE CF APPROXI MATELY 200 GPM

TO TREAT

THE VOCS | N THE EXTRACTED GROUNDWATER, AN Al R STRI PPI NG CCLUWN AND GRANULAR ACTI VATED CARBON ADSCRPTI ON UNI TS

WOULD BE CONSTRUCTED ON SI TE.

PHASES AND DI SCHARGED TO THE ATMOSPHERE.
APPRCPRI ATE FEDERAL AND STATE Al R QUALI TY STANDARDS AND REGULATI ONS.
ARE ADSCRBED ONTO ACTI VATED CARBON, THEREBY REMOVI NG THEM FROM THE GROUNDWATER
THE TREATED GROUNDWATER WOULD BE REI NJECTED UPGRADI ENT FROM THE S| TES.

REGENERATED FCR REUSE WHEN PGCSSI BLE.

IN THE Al R STRI PPI NG PROCESS, VOCS ARE TRANSFERRED FROM THE WATER TO THE Al R

AR EM SSI ONS FROM THE STRI PPER COLUWMN WOULD COVPLY W TH THE
I N THE CARBON ADSORPTI ON PROCESS, VCCS
THE SPENT CARBON WOULD BE

ALTERNATI VE GA2(B): TOTAL PLUME EXTRACTI ON, Al R STRI PPI NG CARBON ADSCRPTI ON, REI NJECTI ON OF TREATED WATER,

LONG TERM MONI TCRI NG

ESTI MATED CAPI TAL COST:

ESTI MATED ANNUAL O8M COST:

ESTI MATED TOTAL PW COST:

ESTI MATED | MPLEMENTATI ON TI MEFRAME:

$ 3, 665, 000
$ 354,000
$10, 520, 000
70 YEARS

TH S ALTERNATI VE IS SIM LAR TO ALTERNATI VE GA2( A) EXCEPT THAT GROUNDWATER WOULD BE EXTRACTED FROM THROUGHOUT
THE AQUI FER AT AN APPROXI MATE FLOW RATE CF 1,000 GPM  EXTRACTED GROUNDWATER WOULD BE TREATED VI A Al R

STRI PPI NG AND CARBON ADSCRPTI ON AND REI NJECTED UPGRADI ENT CF THE SI TES.

AR EM SSI ONS WOULD COVPLY W TH THE

APPRCPRI ATE Al R QUALI TY STANDARDS AND REGULATI ONS.

ALTERNATI VE GMAB(A): LIM TED EXTRUCTI ON, ULTRAVI OLET (UV)/ OXI DATI ON RElI NJECTI ON OF TREATED WATER, LONG TERM

MONI TORI NG

ESTI MATED CAPI TAL COST:

ESTI MATED ANNUAL O&M COST:

ESTI MATED TOTAL PW COST:

ESTI MATED | MPLEMENTATI ON TI MEFRAME:

$1, 168, 000
$ 234,000
$5, 700, 000
70 YEARS

AS DESCRI BED FOR ALTERNATI VE GAR2(A), A SERIES OF AN ESTI MATED SEVEN EXTRACTI ON WELLS WOULD BE USED TO EXTRACT
GROUNDWATER FROM THE WATER TABLE AQUI FER AT A FLOW RATE OF APPROXI MATELY 200 GPM  EXTRACTED GROUNDWATER
WOULD BE PUMPED TO A UV PLANT COWPRI SED CF A UV RADI ATI OV OXI DATI ON REACTOR AND (ZONE GENERATOR MODULES, A
HYDROGEN PEROXI DE FEED SYSTEM AND CATALYTI C GZONE DECOVPCSER UNI T FOR TREATMENT. | N THE UV OXI DATI ON PROCESS,

W LI GHT REACTS W TH HYDROGEN PEROXI DE ANDY OR QZONE MOLECULES TO FORM HYDROXYL RADI CALS.

THESE VERY POWERFUL

CHEM CAL OXI DANTS THEN REACT WTH THE ORGANI C COVPCUNDS | N THE WATER THE TREATED WATER FROM THE REACTCOR
WOULD BE REI NDECTED | NTO THE GROUNDWATER AQUI FER  NO WASTE RES|I DUALS WOULD REMAI N AFTER TREATMENT.



ALTERNATI VE GMAB(B): TOTAL PLUME EXTRACTI ON, UV/ OXI DATI ON, REI NJECTI ON OF TREATED WATER, LONG TERM MONI TORI NG

ESTI MATED CAPI TAL COST: $3, 035, 000
ESTI MATED ANNUAL O8M COST: $ 475,000
ESTI MATED TOTAL PW COST: $12, 220, 000
ESTI MATED | MPLEMENTATI ON TI MEFRAME: 70 YEARS

TH'S ALTERNATI VE IS SIM LAR TO ALTERNATI VE GAB(A) EXCEPT THAT GROUNDWATER WOULD BE EXTRACTED FROM THE AQUI FER
AT A FLOW RATE OF APPROXI MATELY 1,000 GPM  EXTRACTED GROUNDWATER WOULD BE PUMPED TO AN ABOVE- GROUND

EQUALI ZATI ON TANK BEFORE BEI NG PUMPED TO THE WV OXI DATI ON PLANT FOR TREATMENT. Q@ VEN THE H GH FLOW RATE,
CONTAM NATED GROUNDWATER WOULD UNDERGO OXI DATI ON | N TWO OXI DATI ON REACTORS BEFCRE ENTERI NG THE UV OXI DATI ON
REACTOR  REINJECTI ON OF THE TREATED GROUNDWATER WOULD FOLLOW

#SCAA
SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

THE SO L AND GROUNDWATER REMEDI AL ALTERNATI VES DEVELOPED | N THE FS WERE ANALYZED | N DETAIL USI NG THE NI NE
EVALUATI ON CRI TERI A DESCRI BED BELOWN THE RESULTI NG STRENGTHS AND WEAKNESSES OF THE ALTERNATI VES WERE THEN
WEI GHED TO | DENTI FY THE SO L AND GROUNDWATER ALTERNATI VES WH CH PROVI DE THE BEST BALANCE AMONG THE NI NE
CRI TERI A.

THE CRI TERI A ARE CATEGORI ZED | NTO THREE GROUPS -- THRESHOLD, PRI MARY BALANCI NG AND MZDI FYI NG CRI TERI A

BRI EFLY, THRESHOLD CRI TERI A ARE THE MOST | MPORTANT AND MJUST BE SATI SFI ED BY ANY ALTERNATI VE TO BE ELI G BLE
FOR SELECTI ON. PRI MARY BALANCI NG CRI TERI A ARE USED TO MAKE COVPARI SONS AND | DENTI FY THE MAJOR TRADECFFS
AMONG THE VARI QUS ALTERNATI VES. FI NALLY, MODI FYI NG CRI TERI A ARE GENERALLY TAKEN | NTO ACCOUNT AFTER THE FORVAL
PUBLI C COMVENT PERI OD ON THE R/ FS REPORTS AND THE PROPCSED PLAN IS COVWPLETE.

THRESHOLD CRI TERI A
CRI TERI ON 1: PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

OVERALL PROTECTI ON COF HUVAN HEALTH AND THE ENVI RONMENT ADDRESSES WHETHER A REMEDY PROVI DES ADEQUATE
PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMVENT AND DESCRI BES HOW RI SKS PCSED THROUGH EACH EXPOSURE PATHWAY
ARE ELI M NATED, REDUCED, CR CONTROLLED THROUGH TREATMENT, OR ENG NEERI NG COR I NSTI TUTI ONAL CONTRCOLS. ALL OF
THE SO L ALTERNATI VES WOULD PROVI DE FCR PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT, EXCEPT FCR
ALTERNATI VE S1, THE NO ACTI ON ALTERNATIVE. SO L ALTERNATI VES S2 THROUGH S5 WOULD ACHI EVE PROTECTI ON BY
ELI M NATI NG CR REDUCI NG RI SK THROUGH TREATMENT AND OTHER CONTRCLS. UNDER ALTERNATI VE S5, THE SCQURCE OF
CONTAM NATI ON WOULD BE COVPLETELY REMOVED FROM THE SI TE FOR OFF- SI TE TREATMENT AND DI SPOSAL.  ALTERNATI VES S2
AND S3 WOULD RESULT | N THE REDUCTI ON OF RI SK TO APPROXI MATELY THE 1 X (10-6) (ONE IN A HUNDRED M LLI ON)
LEVEL. VWH LE ALTERNATI VE S4 WOULD ACHI EVE THE SAME REDUCTI ON I N RI SK, CONTAM NANTS WOULD BE ALLOWNED TO
SPREAD | NTO THE GROUNDWATER. AS THE NO ACTI ON ALTERNATI VE (S1) DCES NOT | NCLUDE TREATMENT, | T PROVI DES NO
REDUCTI ON I N RI SK AND WLL NO LONGER BE DI SCUSSED W TH REGARD TO SO L CONTAM NATI ON.

ALL OF THE TREATMENT TECHNOLOG ES EMPLOYED BY THE ACTI VE GROUNDWATER ALTERNATI VES ARE PROTECTI VE OF HUVAN
HEALTH AND THE ENVI RONVENT BY ELI M NATI NG OR REDUCI NG RI SK THROUGH TREATMENT OF CONTAM NANTS | N GROUNDWATER
I'N ADDI TI ON, THE TEMPORARY | NSTI TUTI ONAL CONTROLS AND THE AVAI LABLE EXI STI NG MUNI G PAL WATER SUPPLY WOULD

M N M ZE FURTHER USE OF GROUNDWATER, AND THEREFORE REDUCE EXPOSURE TO CONTAM NANTS. AS GROUNDWATER
ALTERNATI VE GAL DOES NOT | NCLUDE TREATMENT, | T PROVI DES NO REDUCTI ON | N RI SK AND WLL NO LONGER BE

CONSI DERED.

CRI TERI ON 2: COWPLI ANCE W TH APPLI CABLE RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS)
COWVPLI ANCE W TH ARARS ADDRESSES WHETHER A REMEDY W LL MEET ALL FEDERAL AND STATE ENVI RONVENTAL LAWS AND/ OR

PROVI DE BASI S FOR A WAl VER FROM ANY CF THESE LAWS. THESE ARARS ARE DI VI DED | NTO THE FOLLOWN NG THREE GROUPS:
CHEM CAL SPECI FI C, ACTI ON SPECI FI C AND LOCATI ON SPECI FI C.



THE TECHNOLOGA ES AND METHCDS PROPOSED FOR USE UNDER THE SO L AND GROUNDWATER ALTERNATI VES WOULD BE DESI GNED
AND | MPLEMENTED TO SATI SFY ALL CCRRESPONDI NG ARARS.

TO COWLY WTH THE RCRA LDRS, TREATMENT OF THE CONTAM NATED SO L UNDER SO L ALTERNATI VE S5 WOULD BE REQUI RED
PRI OR TO DI SPCSAL. FEDERAL AND STATE REGULATI ONS DEALI NG W TH THE HANDLI NG AND TRANSPORTATI ON OF HAZARDOUS
WASTES TO AN APPROVED OFF- SI TE RCRA LANDFI LL FOR TREATMENT AND DI SPCSAL WOULD BE FOLLOAED. UNDER THE

REVAI NI NG ALTERNATI VES, CONTAM NATED SO L AT THE SI TES WOULD BE TREATED | N ACCORDANCE WTH THE  EPA/ NJDEPE
SO L CLEANUP LEVEL GOALS. TABLES 1 AND 2 IDENTIFY THE SO L CLEANUP LEVEL GOALS FOR THE COVPOUNDS DETECTED.
ATMOSPHERI C EM SSI ONS UNDER ALTERNATI VES S2 AND S3 WOULD MEET THE APPRCPRI ATE Al R STANDARDS AND REGULATI ONS.
ALTERNATI VE S4 WOULD MEET THE PERM T REQUI REMENTS FOR THE OFF- SI TE DI SCHARGE OF TREATED GROUNDWATER

AR EM SSI ONS FROM ALL GROUNDWATER ALTERNATI VES WOULD MEET THE APPRCPRI ATE AIR QUALI TY STANDARDS AND
REGULATI ONS. THE TREATMENT TECHNOLOG ES EMPLOYED UNDER THE GROUNDWATER ALTERNATI VES WOULD ATTEMPT TO MEET
THE FEDERAL AND STATE MCLS FCR DRI NKI NG WATER ( TABLE 3), EXCEPT | N THE DOANGRADI ENT GROUNDWATER UNDER
GROUNDWATER ALTERNATI VES G/A2(A) AND GMB(A), WHERE THE CONTAM NATED GROUNDWATER WOULD BE ALLOAED TO NATURALLY
ATTENUATE.

SEE STATUTCRY DETERM NATI ONS FOR MORE DETAI LS ON ARARS FOR THE SO L AND GROUNDWATER ALTERNATI VES.
PRI MARY BALANCI NG CRI TERI A
CRI TERI ON 3: LONG TERM EFFECTI VENESS AND PERVANENCE

LONG TERM EFFECTI VENESS AND PERVANENCE REFERS TO THE ABI LI TY OF A REMEDY TO MAI NTAI N RELI ABLE PROTECTI ON OF
HUVAN HEALTH AND THE ENVI RONMENT OVER TIME. TH'S CRI TERI ON | NCLUDES THE CONSI DERATI ON OF RESI DUAL RI SK AND
THE ADEQUACY AND RELI ABI LI TY OF CONTRCLS.

ALL OF THE SO L ALTERNATI VES WOULD RESULT IN M NI MAL RESI DUAL RI SK. UNDER SO L ALTERNATI VE S5, RI SKS WOULD BE
ELI M NATED BECAUSE OF THE EXCAVATI ON, TREATMENT AND OFF- SI TE DI SPOSAL CF THE CONTAM NATED SO L. SO L
ALTERNATI VES S2 THROUGH S4 ARE EXPECTED TO ATTAIN THE EPA/ NJDEPE SO L CLEANUP LEVEL GOALS. UNDER SO L
ALTERNATI VE $4, HONEVER, CONTAM NANTS WOULD BE FLUSHED | NTO THE GROUNDWATER WH CH WOULD THEN BE EXTRACTED AND
TREATED AS PART OF THE GROUNDWATER REMEDI AL ACTI ON. RESIDUALS (I.E., SPENT CARBON) UNDER SO L ALTERNATI VE S3
WOULD UNDERGO REGENERATI ON FOR REUSE WHEN PGCSSI BLE.

ALL OF THE GROUNDWATER ALTERNATI VES ARE EXPECTED TO ATTAI N FEDERAL AND STATE MCLS FOR DRI NKI NG WATER ( TABLE
3), THEREBY RESULTING IN M NI MAL RI SK FROM CONTAM NANT RES|I DUALS | N GROUNDWATER.  HONEVER, AS GROUNDWATER
ALTERNATI VES 2(A) AND 3(A) WOULD ADDRESS ONLY THE H GHLY- CONTAM NATED PORTI ON COF THE GROUNDWATER PLUME,
ALLOWN NG THE DOMGRADI ENT PORTI ON TO NATURALLY ATTENUATE, THE RESULTI NG RI SKS UNDER THESE ALTERNATI VES WOULD
BE GREATER  TEMPCRARY | NSTI TUTI ONAL CONTRCOLS AND THE EXI STI NG MUNI Gl PAL WATER SUPPLY ADDI TI ONALLY M TI GATE
RESI DUAL RI SKS BY M NI M ZI NG THE USE CF GROUNDWATER

UNDER GROUNDWATER ALTERNATI VES G/A2(A) AND GA2(B), RESIDUAL WASTES (I.E., THE CARBON BEDS) WOULD BE
REGENERATED FOR REUSE. ALTERNATI VES GAB(A) AND GAB(B) WOULD REQUI RE REPLACEMENT OF W LAWMPS WHEN NECESSARY,
AND CONSTANT REGULATI ON OF PROPER DOSAGES OF HYDROGEN PEROXI DE AND CZONE.

CRITERION 4: REDUCTION OF TOXICI TY, MOBILITY, OR VOLUME THROUGH TREATMENT

REDUCTION OF TOXICI TY, MBILITY, OR VOLUMVE THROUGH TREATMENT REFERS TO THE PREFERENCE FOR A REMEDY THAT USES
TREATMENT TO REDUCE HEALTH HAZARDS, CONTAM NANT M GRATI ON, OR THE QUANTI TY OF CONTAM NANTS AT THE SI TE.

SO L ALTERNATI VES S2 THROUGH S5 WOULD RESULT I N TREATMENT OF THE SAME VOLUME CF CONTAM NATED SO L TO THE SAME
LEVELS. SO L ALTERNATIVES S2 AND S3 EMPLOY PROCESSES THAT ARE | RREVERSIBLE (1.E., THE EFFECTS OF TREATMENT).
VWH LE ALTERNATI VE S4 WOULD PROVI DE FCR REDUCTION IN TOXICI TY AND VOLUVE, MOBILITY OF THE CONTAM NANTS WOULD
BE | NCREASED W TH THE FLUSHI NG ACTI ON.



ALL OF THE GROUNDWATER ALTERNATI VES EMPLOY AN | RREVERS| BLE TREATMENT, W TH PROPER SYSTEM CPERATI ON AND

MAI NTENANCE, AS AN ELEMENT TO ADDRESS ONE THE THREATS PCSED BY THE SI TES. HOWEVER, GROUNDWATER ALTERNATI VES
GN2(A) AND GMB(A) WOULD ACCOMMODATE SMALLER VOLUMES OF CONTAM NATED GROUNDWATER THAN THE REMAI NI NG
GROUNDVWATER ALTERNATI VES (I.E., GA2(B) AND G/3(B)).

CRI TERI ON 5: SHORT- TERM EFFECTI VENESS

SHORT- TERM EFFECTI VENESS REFERS TO THE PERI CD OF TI ME NEEDED TO COVPLETE THE REMEDY AND ANY ADVERSE | MPACTS
ON HUVAN HEALTH AND THE ENVI RONVENT THAT MAY BE POSED DURI NG THE CONSTRUCTI ON AND | MPLEMENTATI ON OF THE
REMEDY.

PROVI DED THAT SYSTEM EQUI PMENT |'S PROPERLY MAI NTAI NED AND THE APPRCPRI ATE PROTECTI VE MEASURES ARE FOLLOWED
DURI NG CONSTRUCTI ON AND CPERATI ON OF THE SYSTEM ALTERNATI VE S2 IS NOT EXPECTED TO POSE ANY APPRECI ABLE
SHORT- TERM RI SKS TO THE COVMUNI TY AND WORKERS DURI NG CONSTRUCTI ON AND | MPLEMENTATI ON. SO L ALTERNATI VE S3
AND S5 WOULD REQUI RE EXCAVATI ON OF THE CONTAM NATED SO L WHI CH CCOULD POTENTI ALLY RESULT I N THE GENERATI ON OF
DUST AND VAPCRS. PROPER HEALTH AND SAFETY PRECAUTI ONS WOULD BE UNDERTAKEN TO REDUCE POTENTI AL RI SKS TO THE
COMMUNI TY AND WORKERS.  ALTERNATI VE S5 WOULD ALSO | NVOLVE THE USE OF TRUCKS TO TRANSPORT THE EXCAVATED SO L
OFF SITE. ALTERNATIVE S4, AS D SCUSSED, WOULD PROVI DE FOR POTENTI AL SHORT- TERM RI SKS TO THE ENVI RONMENT BY
TEMPORARI LY | NCREASI NG THE MBI LI TY OF CONTAM NANTS FROM THE SO L TO GROUNDWATER  THE | MPLEMENTATI ON

TI MEFRAMES ARE AS FOLLOWE:

ALTERNATIVE S2 - 6 TO 9 MONTHS;
ALTERNATIVE S3 - 5 TO 8 MONTHS;
ALTERNATI VE S4 - 10 TO 14 MONTHS; AND
ALTERNATIVE S5 - 4 TO 5 MONTHS.

AS THE MORE LI M TED GROUNDWATER EXTRACTI ON SYSTEM ALTERNATI VES, HOMNEVER G/2(A) AND GMAB(A) WOULD REQU RE LESS
CLEARANCE COF UNDERBRUSH, EXCAVATI ON OF TRENCHES ALONG ROADSI DES, AND THE | NSTALLATI ON OF FEWER WELLS. LESS
NO SE AND DUST WOULD RESULT FROM THE FREQUENT MOVEMENT OF HEAVY VEH CLES CARRYI NG CONSTRUCTI ON MATERI ALS.
ALSO, FEWER ROADS WOULD REQUI RE CLCSING  ALL OF THE GROUNDWATER ALTERNATI VES WOULD REQUI RE AN ESTI MATED 70
YEARS FOR COVPLETI O\

CRI TERI ON 6: | MPLEMENTABI LI TY

| MPLEMENTABI LI TY REFERS TO THE TECHNI CAL AND ADM NI STRATI VE FEASI BI LI T YOF A REMEDY, | NCLUDI NG HE
AVAI LABI LI TY OF MATERI ALS AND SERVI CES NEEDED TO | MPLEMENT THE CHOSEN SCLUTION. | T ALSO | NCLUDES
COORDI NATI ON OF FEDERAL, STATE, AND LOCAL GOVERNMENTS TO CLEANUP THE SI TE.

SOVE OF THE SO L ALTERNATI VES ARE MORE EASILY | MPLEMENTED THAN OTHERS. SO L ALTERNATI VES S2 AND $4 | NVOLVE
EASI LY CONSTRUCTED AND CPERATED TECHNOLOG ES AND REQUI RE ONLY RCQUTI NE SI TE PREPARATI ON.  ALTERNATI VES S2
THROUGH S4 ALL REQUI RE SPECI ALI STS TO OPERATE THE SYSTEMS AND CAN EASI LY BE MODI FI ED I N RESPONSE TO A CHANGE
IN ACTION. MONITORI NG OF $4, HOMEVER, MAY PRESENT SOMVE DI FFI CULTIES. SO L ALTERNATIVES S3 AND S5  WOULD
REQUI RE SI GNI FI CANT PREPARATI ON, MAINLY W TH REGARD TO THE REQUI RED EXCAVATI ON OF SO L. ALTERNATI VE S3 WOULD
ALSO REQUI RE NUMEROUS FEDERAL AND STATE APPROVALS TO CONSTRUCT AND OPERATE THE MOBI LE THERVAL UNIT.

GROUNDWATER ALTERNATI VES GA2(A) AND GAB(A) ARE THE MOST EASI LY TECHNI CALLY | MPLEMENTED G VEN THAT THESE
ALTERNATI VES REQUI RE LESS CONSTRUCTI ON, AS DESCRI BED, THAN THE RENVAI NI NG GROUNDWATER ALTERNATI VES. ALSO AS
DESCRI BED BRI EFLY UNDER THE PREVI QUS CRI TERI ON, GROUNDWATER ALTERNATI VES GA2(B) AND GAB(B) WOULD REQUI RE
EXTENSI VE CLEARANCE OF UNDERBRUSH, EXCAVATI ON OF ROADSI DES FOR SYSTEM Pl PI NG AND THE | NSTALLATI ON OF

APPROXI MATELY 20 EXTRACTI ON WELLS. RCADS WOULD REQUI RE TEMPCRARY CLOSI NG ACQUI RI NG ACCESS TO THE AFFECTED
PROPERTI ES MAY BE DI FFI CULT AND Tl ME CONSUM NG GROUNDWATER ALTERNATI VES G/2(A) AND GA2(B) EMPLOY TREATMENT
COVPONENTS THAT ARE PROVEN EFFECTI VE FOR THE CONTAM NANTS OF CONCERN, WELL UNDERSTOOD, AND READI LY AVAI LABLE
COMMERCI ALLY.  AS AN | NNOVATI VE TECHNCOLOGY, THE TECHNOLOGY EMPLOYED UNDER ALTERNATI VES GAB(A) AND GAB( B)
WOULD REQUI RE TREATABI LI TY STUDI ES TO DETERM NE THE LEVEL OF EFFECTI VENESS THE TECHNOLOGY WOULD ACHI EVE.

CRITERION 7: COST



TH S CRI TERI ON EXAM NES THE ESTI MATED COSTS FOR EACH REMEDI AL ALTERNATI VE. THESE | NCLUDE ESTI MATED CAPI TAL
AND ANNUAL OPERATI ON AND MAI NTENANCE COSTS, ALSO EXPRESSED AS ESTI MATED TOTAL PRESENT WORTH COST.

COsT ESTI MATES FOR THE FI VE SO L ALTERNATI VES ARE AS FOLLOWG:

ALT. CAPI TAL COST oM TOTAL PW COST
S1 $ 20,000 $ 87,000 $1, 700, 000
S2 $ 461, 000 $188, 000 $ 649, 000
S3 $1, 160, 000 $ 38, 000 $1, 198, 000
4 $ 133,000 $ 34,000 $ 167,000
S5 $5, 890, 000 $0 $5, 890, 000

COST ESTI MATES FOR GROUNDWATER TREATMENT ARE BASED ON A 70- YEAR PERIGD WHI CH | S THE ESTI MATED TI ME REQUI RED
TO ACH EVE THE FEDERAL AND STATE MCLS. THE FI VE GROUNDWATER ALTERNATI VES AND THEI R COSTS ARE AS FOLLOWE:

ALT. CAPI TAL COST oM TOTAL PW COST
G $ 20,000 $ 87,000 $ 1,700, 000
GN2( A) $1, 024, 000 $187, 000 $ 4, 640, 000
GN2( B) $3, 665, 000 $354, 000 $10, 520, 000
GNB( A) $1, 168, 000 $234, 000 $ 5, 700, 000
GVB( B) $3, 035, 000 $475, 000 $12, 220, 000

MODI FYI NG CRI TERI A
CRI TERI ON 8: STATE ACCEPTANCE

STATE ACCEPTANCE REFLECTS ASPECTS OF THE PREFERRED ALTERNATI VE AND OTHER ALTERNATI VE THAT THE SUPPORT AGENCY
FAVORS, OBJECTS TO, AND ANY SPECI FI C COMMENTS REGARDI NG STATE ARARS OR THE PROPCSED USE OF WAI VERS.

EPA HAS | NVOLVED THE NEW JERSEY DEPARTMENT OF ENVI RONVENTAL PROTECTI ON AND ENERGY (NJDEPE) IN THE RI/FS AND
REMEDY SELECTI ON PROCESS. THE NJDEPE WAS PROVI DED THE CPPORTUNI TY TO COMMENT ON THE DRAFT RI/ FS DOCUMENTS
AND THE PROPGSED PLAN, AND WAS PRESENT AT THE PUBLI C MEETI NG HELD ON AUGUST 8 TO | NFORM THE PUBLI C OF THE
RESULTS OF THE RI/FS AND THE PROPCSED PLAN. THE STATE OF NEW JERSEY CONCURS W TH THE SELECTED REMEDY
(APPENDI X C -- STATE LETTER OF CONCURRENCE) .

CRI TERION 9: COWUN TY ACCEPTANCE

TH' S CRI TERI ON SUMVARI ZES THE PUBLI C S GENERAL RESPONSE TO THE ALTERNATI VES DESCRI BED | N THE PRCPOSED PLAN
AND IN THE RI/FS, BASED ON PUBLI C COMMVENTS RECEI VED.

EPA SCLI CI TED | NPUT FROM THE COVMMUNI TY ON THE REMEDI AL ALTERNATI VES PRCPCSED FOR SO L AND GROUNDWATER

CONTAM NATI ON AT THE SJCC AND GSC SITES. WRI TTEN COMVENTS WERE RECEI VED ON AUGUST 19, 1991, FROM FRANKLIN J.
RI ESENBURGER CF RI ESENBURGER & KI ZNER, P.C., ATTORNEYS AT LAW ON BEHALF OF THE SJCC. NO WRI TTEN COMVENTS
WERE RECElI VED FROM GSC. ALTHOUGH PUBLI C COMVENTS | NDI CATE NO SPECI FI C OPPCSI TI ON TO THE PREFERRED COVBI NATI ON
OF ALTERNATI VES, RESI DENTS AND THEI R REPRESENTATI VES DI D RAI SE SOVE CONCERNS REGARDI NG RESPONSI BLE PARTY

LI ABI LI TIES, THE RESULTS OF EPA' S | NVESTI GATI ON OF THE SI TES, REMEDI ATI ON COSTS AND POTENTI AL HEALTH EFFECTS
ASSCCI ATED W TH CONTAM NATI ON AT THE SI TES. THESE | SSUES, AND OTHERS, ARE ADDRESSED | N THE ATTACHED

RESPONSI VENESS SUMVARY ( APPENDI X D) WH CH ADDRESSES ALL COWENTS RECEI VED DURI NG THE PUBLI C COMVENT PERI CD
AND THE AUGUST 8 PUBLI C MEETI NG

#SR
THE SELECTED REMEDY

EPA HAS SELECTED THE COMBI NATION OF SO L ALTERNATI VE S2 AND GROUNDWATER ALTERNATI VE GA2(B) AS THE REMEDY FOR
THE SJCC AND GSC SITES. TH S REMEDY | S COVPRI SED OF THE FOLLON NG COVPONENTS:



ALTERNATI VE S2: SO L VAPCR EXTRACTI ON
* I'N SI TU TREATMENT OF CONTAM NATED SO L VI A VAPOR EXTRACTI ON PROCESS.

ALTERNATI VE GA2(B): TOTAL PLUME EXTRACTI ON, Al R STRI PPI NG AND CARBON ADSORPTI ON, REI NJECTI ON OF TREATED WATER
AND LONG TERM GROUNDWATER MONI TORI NG

* EXTRACTI ON OF GROUNDWATER W TH CONCENTRATI ONS OF VOCS ABOVE MCLS;

* TREATMENT OF CONTAM NATED GROUNDWATER WTH AN ON-SITE AR
STRI PPI NG COLUMN AND CARBON ADSORPTI ON UNI TS;

* REI NJECTI ON OF THE TREATED WATER | NTO THE AQUI FER;, AND
* LONG TERM MONI TORI NG OF GROUNDWATER.

THE SELECTION OF TH S REMEDY | S BASED UPON THE COVPARATI VE ANALYSI S OF THE SO L AND GROUNDWATER ALTERNATI VES
ABOVE, AND PROVI DES THE BEST BALANCE CF TRADEOFFS W TH RESPECT TO THE NI NE EVALUATI ON CRI TERI A. ARARS FOR THE
SELECTED REMEDY ARE PROVI DED I N THE DI SCUSSI ON ATTAI NVENT OF APPLI CABLE OR RELEVANT AND APPROPRI ATE

REQUI REMENTS CF ENVI RONVENTAL LAWS IN THE FOLLOAN NG SECTI ON.  AS DESCRI BED | N THE COVPARATI VE ANALYSI S, THE
SELECTED ALTERNATI VE FOR CLEANUP OF CONTAM NATED SO L EMPLOYS AN EFFECTI VE, READI LY-| MPLEMENTABLE TECHNOLOGY
FOR TREATMENT CF VOLATI LE CRGANI C COMPOUNDS.  THE ONLY RESI DUAL, SPENT CARBON, WOULD BE REGENERATED FCR
REUSE.

AR EM SSI ONS WOULD MEET THE APPRCPRI ATE FEDERAL AND STATE Al R QUALI TY STANDARDS AND REGULATI ONS. ALSO AS
AN I'N SI TU TECHNOLOGY, THE ALTERNATI VE MEETS THE STATUTCRY PREFERENCE FOR TREATMENT OF A PRI NCI PAL THREAT.

I'N ADDI TION, AS PO NTED OUT | N THE COMPARATI VE ANALYSI S, THE SELECTED GROUNDWATER REMEDY WOULD ADDRESS THE
ENTI RE CONTAM NATED GROUNDWATER PLUME VI A Al R STRI PPI NG AND CARBON ADSCRPTI ON.  THI' S ALTERNATI VE WAS CHOSEN
OVER THE RENVAI NI NG ALTERNATI VE WH CH WOULD HAVE PROVI DED FOR NATURAL ATTENUATI ON OF THE DOANGRADI ENT PORTI ON
OF THE GROUNDWATER PLUME. EPA RECOGNI ZES, HONEVER, THAT THE COOPERATI ON OF THE AFFECTED COVMUN TY,

PARTI CULARLY | N REGARD TO THE PLACEMENT OF EXTRACTI ON WELLS, 1S ESSENTI AL TO THE SUCCESSFUL | MPLEMENTATI ON OF
THE SELECTED ALTERNATI VE. W THOUT TH S COOPERATI ON, THE EXTENT OF THE GROUNDWATER CLEANUP MAY NEED TO BE
MODI FI ED.

THE COVBI NATI ON OF Al R STRI PPI NG AND CARBON ADSCRPTI ON TECHNOLOG ES HAVE BEEN PROVEN H GHLY EFFECTI VE ON THE
TYPE OF CONTAM NANTS PRESENT AT THE SI TES.

EPA AND NJDEPE HAVE DETERM NED THAT, d VEN THE PREDOM NANCE OF TCE AND PCE AT THE SITES, THE LEVELS OF 1 PPM
FOR EACH OF THESE COMPOUNDS WOULD BE USED AS THE GOAL FOR CLEANUP OF CONTAM NATED SO L AT THE SJCC AND GSC
SI TES. THESE LEVELS ALSO FORMED THE BASI S FOR DEFI NI NG THE EXTENT OF SO L CONTAM NATI ON AT THE SI TES.

THE GOAL OF THE GROUNDWATER REMEDY | S TO RESTORE THE CONTAM NATED GROUNDWATER PLUME TO LEVELS BELOW FEDERAL
AND STATE MCLS (TABLE 3). A FURTHER OBJECTI VE OF THE GROUNDWATER REMEDY | S TO RESTORE THE GROUNDWATER TO I TS
BENEFI CI AL USE, WHICH IS, AT THESE SITES, A DRI NKI NG WATER AQUI FER  BASED ON | NFORVATI ON OBTAI NED DURI NG THE
R, AND ON CAREFUL ANALYSI S OF ALL REMEDI AL ALTERNATI VES, EPA AND THE STATE OF NEW JERSEY BELI EVE THAT THE
SELECTED GROUNDWATER REMEDY WLL ACHI EVE TH S GOAL. | T MAY BECOVE APPARENT, HONEVER, DURI NG | MPLEMENTATI ON
OR COPERATI ON OF THE GROUNDWATER EXTRACTI ON SYSTEM AND | TS MZDI FI CATI ONS, THAT CONTAM NANT LEVELS HAVE CEASED
TO DECLI NE AND ARE RENVAI NI NG CONSTANT AT LEVELS H GHER THAN THE REMEDI ATI ON GOAL OVER SOMVE PORTI ON OF THE
CONTAM NATED GROUNDWATER PLUME. | N SUCH A CASE, THE SYSTEM PERFORVANCE STANDARDS ANDY OR THE REMEDY MAY BE
REEVALUATED.

THE REMEDY WOULD | NCLUDE GROUNDWATER EXTRACTI ON FOR AN ESTI MATED PERI OD OF 70 YEARS, DURI NG WH CH TI ME THE
SYSTEM S PERFORVANCE WOULD BE CAREFULLY MONI TORED ON A REGULAR BASI S AND ADJUSTED AS WARRANTED BY THE
PERFORVANCE DATA COLLECTED DURI NG CPERATI ON.  MODI FI CATI ONS MAY | NCLUDE ANY OR ALL OF THE FOLLOW NG



* DI SCONTI NUI NG PUVPI NG AT | NDI VI DUAL WELLS WHERE CLEANUP GOALS HAVE BEEN ATTAI NED,
* ALTERNATI NG PUVPI NG AT VELLS TO ELI M NATE STAGNATI ON PO NTS;

* PULSE PUMPI NG TO ALLOW AQUI FER EQUI LI BRATI ON AND TO ALLOW ADSORBED CONTAM NANTS TO
PARTI TI ON | NTO GROUNDWATER, ANDY OR

* I NSTALLI NG ADDI TI ONAL EXTRACTI ON VELLS TO FACI LI TATE OR ACCELERATE CLEANUP OF THE
CONTAM NANT PLUME.

TO ENSURE THAT CLEANUP LEVELS ARE NMAI NTAI NED, THE AQUI FER WLL BE MONI TORED AT THOSE WELLS WHERE PUMPI NG HAS
CEASED FOLLOW NG DI SCONTI NUATI ON OF GROUNDWATER EXTRACTI ON.  THESE WELLS WOULD BE SAMPLED ON A REGULAR BASI S
(E. G, QUARTERLY) FOR SEVERAL YEARS, FOLLOAED BY ANNUAL SAMPLI NG THEREAFTER FOR 5 - 10 YEARS.

THE TOTAL ESTI MATED COST FCR THE SELECTED SO L REMEDY |'S $649, 000. DETAILS OF THE COSTS FOR TH S REMEDY, ON A
SI TESPECI FI C BASI'S, 1S SHOM | N THE APPENDI Cl ES TO THE FS REPORT (VOLUME 11).

THE TOTAL ESTI MATED COST FOR THE SELECTED GROUNDWATER REMEDY | S $10, 520, 000. DETAILS OF THE COSTS FOR TH' S
REMEDY |'S SHOM | N THE APPENDI CI ES TO THE FS REPORT (VOLUME I1).

#SD
STATUTORY DETERM NATI ONS

EPA' S PRI MARY RESPONSI Bl LI TY AT SUPERFUND SI TES IS TO SELECT REMEDI AL ACTI ONS THAT ARE PROTECTI VE OF HUVAN
HEALTH AND THE ENVI RONMENT. CERCLA ALSO REQUI RES THAT THE SELECTED REMEDI AL ACTI ON FOR THE SI TE COWPLY W TH
APPLI CABLE OR RELEVANT AND APPRCPRI ATE ENVI RONVENTAL STANDARDS ESTABLI SHED UNDER FEDERAL AND STATE

ENVI RONVENTAL LAWS, UNLESS A WAI VER IS GRANTED. THE SELECTED REMEDY MUST ALSO BE COST- EFFECTI VE AND UTI LI ZE
PERVANENT TREATMENT TECHNOLOG ES OR RESCQURCE RECOVERY TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE. THE
STATUTE ALSO CONTAINS A PREFERENCE FOR REMEDI ES THAT | NCLUDE TREATMENT AS A PRI NCI PAL ELEMENT. THE FOLLOW NG
SECTI ONS DI SCUSS HOW THE SELECTED REMEDY FOR CONTAM NATED SO L AND GROUNDWATER AT THE SJCC AND GSC SI TES
MEETS THESE STATUTORY REQUI REMENTS.

PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

THE SELECTED SO L REMEDY PROTECTS HUMAN HEALTH AND THE ENVI RONVENT BY REDUCI NG THE LEVELS OF CONTAM NANTS I N
SO L THROUGH TREATMENT, AND ELI M NATI NG THE SOURCE OF GROUNDWATER CONTAM NATI ON.  TREATMENT OF THE SO L WLL
CONTI NUE UNTI L LEVELS CONSI STENT W TH THE EPA/ NJDEPE SO L CLEANUP LEVEL GOALS ARE ACH EVED (AN ESTI MATED 6 TO
9 MONTHS). NO UNACCEPTABLE SHORT- TERM RI SKS CR CROSS- MEDI A | MPACTS WOULD BE CAUSED BY | MPLEMENTI NG TH' S
ALTERNATI VE.

I'N ADDI TI ON, THE GROUNDWATER REMEDY WLL ATTEMPT TO REMEDI ATE CONTAM NATED GROUNDWATER AT AND DOANGRADI ENT
FROM THE SI TES TO THE APPRCPRI ATE DRI NKI NG WATER STANDARDS. THESE STANDARDS ARE | NTENDED TO PROTECT HUVAN
HEALTH AND THE ENVI RONVENT BY ASSURI NG THE QUALI TY OF POTABLE WATER SUPPLIES. EPA EXPECTS TH S REMEDY TO
TAKE AN ESTI MATED 70 YEARS OR LONGER TO | MPLEMENT. TOGETHER W TH THE TEMPORARY | NSTI TUTI ONAL CONTROLS AND
THE AVAI LABLE EXI STI NG MUNI CI PAL WATER SUPPLY, THE THREAT OF EXPOSURE CURRENTLY POSED TO RESI DENTS FROM
CONTAM NATED GROUNDWATER WOULD BE SI GNI FI CANTLY REDUCED | F NOT ELI M NATED.

ATTAI NVENT OF APPLI CABLE CR RELEVANT AND APPRCPRI ATE REQUI REMENT OF ENVI RONMENTAL LAWS

ALL ARARS WOULD BE MET BY THE SELECTED REMEDY.

CHEM CAL SPECI FI C ARARS.

THE SELECTED GROUNDWATER REMEDY WOULD ATTEMPT TO ACHI EVE COWPLI ANCE W TH CHEM CAL SPECI FI C ARARS RELATED TO
THE CONTAM NATED GROUNDWATER AT AND DOANGRADI ENT FROM THE SI TES. THE RELEVANT AND APPRCOPRI ATE REQUI REMENTS

I NCLUDE THE FEDERAL AND STATE OF NEW JERSEY MCLS ESTABLI SHED BY THE SAFE DRI NKI NG WATER ACT. TABLE 3
PROVI DES THESE LEVELS FOR THOSE COMPOUNDS DETECTED | N GROUNDWATER  THE MORE RESTRI CTI VE OF THESE LEVELS W LL



BE USED AS THE CLEANUP LEVELS FOR GROUNDWATER.  CONCENTRATI ONS OF THESE COVPOUNDS THROUGHOUT THE ENTI RE
CONTAM NATED GROUNDWATER PLUME WOULD BE REDUCED TO THESE LEVELS.

EM SSI ONS FROM THE Al R STRI PPER SYSTEM W LL BE MONI TORED AND | F REQUI RED, CONTROLS WOULD BE | MPLEMENTED TO
ENSURE COVPLI ANCE W TH THE NATI ONAL EM SSI ON STANDARDS FOR HAZARDOUS Al R PCLLUTANTS AND N.J.A.C. 7:27-8 OF
THE STATE OF NEW JERSEY Al R PCLLUTI ON CONTROL STANDARDS AND REGULATI ONS.

ACTI ON SPECI FI C ARARS.

THE SELECTED REMEDY WOULD ADDRESS AND COVPLY W TH ACTI ON SPECI FI C ARARS FOR | NJECTI ON OF TREATED WATER BACK
I NTO THE GROUNDWATER ACCORDI NG TO 40 CFR PARTS 144 AND 146, UNDERGROUND | NJECTI ON AND UNDERGROUND | NJECTI ON
CONTROL (UIC) - STANDARDS AND CRITERIA, OF THE FEDERAL SAFE DRI NKI NG WATER ACT AND N. J. A C. 7:14A-1 ET SEQ

AND 7:26-9 ET SEQ, U C AND GROUNDWATER MONI TCRI NG SYSTEMS, OF THE STATE OF NEW JERSEY POLLUTANT DI SCHARCE

ELI M NATI ON SYSTEM AND REQUI REMENTS FOR GROUNDWATER MONI TORI NG

RESI DUALS FROM THE TREATMENT PROCESSES (1.E., SPENT CARBON) WOULD BE REGENERATED FOR REUSE WHEN PCSSIBLE. | F
THE CARBON WOULD REQUI RE TREATMENT AND DI SPCSAL, TREATMENT AND DI SPOSAL OF THE CARBON WOULD COWPLY W TH CFR
PART 268 OF THE FEDERAL RESOURCE CONSERVATI ON AND RECOVERY ACT, LDRS.

THE SELECTED REMEDY WOULD COWVPLY W TH ALL REQUI REMENTS REGULATI NG WORKER HEALTH AND SAFETY UNDER THE FEDERAL
OCCUPATI ONAL SAFETY AND HEALTH ACT.

LOCATI ON SPECI FI C ARARS.

THERE ARE NONE. THE SITES DO NOT LIE WTHIN THE VI NI TY OF FLOCDPLAI NS, WETLANDS, COR COASTAL BARRI ERS OR
THE COASTAL ZONE AS DESI GNATED BY THE STATE OF NEWJERSEY. | N ADDI TI ON, THERE ARE NO ENDANGERED/ THREATENED
SPECI ES, OR FEDERALLY- DESI GNATED WLD OR SCENNC RIVERS IN THE VICINITY OF THE SITES. THEREFORE, EXECUTI VE
ORDERS 11988 AND 11990, THE COASTAL BARRI ER RESCURCE ACT, THE WLD AND SCENIC RIVERS  ACT, AND THE COASTAL
ZONE MANAGEMENT ACT ARE NOT ARARS FOR THI' S PROJECT. FINALLY, BASED ON AN EVALUATI ON OF THE PRQJECT AREA FOR
THE POTENTI AL FOR DI SCOVERY OF AND | MPACT TO CULTURAL RESCURCES, | T WAS DETERM NED THAT A CULTURAL RESOURCES
SURVEY WAS NOT REQUI RED.

TO BE CONSI DERED

THE SELECTED SO L REMEDY WOULD ATTEMPT TO ACH EVE COWPLI ANCE W TH THE EPA/ NJDEPE SO L CLEANUP LEVEL GQALS.
SUMMVARI ES OF THE COMPCQUNDS DETECTED AT SJCC AND GSC DURI NG BOTH PHASES OF THE R AND THE CLEANUP GOALS FOR
THOSE COVPOUNDS ARE PROVI DED | N TABLES 1 AND 2. CONCENTRATI ONS OF THESE COVPOUNDS THROUGHCQUT THE SO L WOULD
BE REDUCED TO THESE LEVELS.

COST EFFECTI VENESS

EPA BELI EVES THE SELECTED REMEDY | S COST- EFFECTI VE | N M TI GATI NG RI SKS POSED BY THE CONTAM NATED SO L AND
GROUNDVWATER W THIN A REASONABLE PERI OD OF TIME.  SECTI ON 300. 430(F) (11) (D) OF THE NCP REQU RES EPA TO
EVALUATE COST- EFFECTI VENESS BY COVPARI NG ALL THE ALTERNATI VES WH CH MEET THE THRESHOLD CRI TERI A PRESENTED
EARLIER THE SELECTED REMEDY MEETS THESE CRI TERI A AND PROVI DES FOR OVERALL EFFECTI VENESS | N PROPORTI ON TO
I TS COST. THE ESTI MATED TOTAL COST FOR THE SELECTED SO L AND GROUNDWATER REMEDY |S $11, 169, 000.

UTI LI ZATI ON OF PERVANENT SCLUTI ONS AND ALTERNATE TREATMENT TECHNCOLOG ES OR RESOURCE RECOVERY TECHNOLOA ES TO
THE MAXI MUM EXTENT PRACTI CABLE

EPA BELI EVES THE SELECTED SO L AND GROUNDWATER REMEDY REPRESENTS THE MAXI MUM EXTENT TO WHI CH PERMANENT

SOLUTI ONS AND TREATMENT TECHNOLOG ES CAN BE UTI LI ZED I N A COST- EFFECTI VE VANNER FOR THE SJCC AND GSC SI TES.
OF THOSE ALTERNATI VES THAT ARE PROTECTI VE OF HUMAN HEALTH AND THE ENVI RONVENT AND COVPLY W TH ARARS, EPA HAS
DETERM NED THAT THE SELECTED REMEDY FOR SO L AND GROUNDWATER PROVI DES THE BEST BALANCE OF TRADE- CFFS | N TERMVB
OF LONG TERM EFFECTI VENESS AND PERVANENCE, REDUCTION IN TOXICI TY, MOBILITY, OR VOLUME ACH EVED THROUGH
TREATMENT; SHORT- TERM EFFECTI VENESS; | MPLEMENTABI LI TY; AND COST, AND ALSO CONSI DERI NG THE STATUTCORY
PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT AND CONSI DERI NG STATE AND COVMMUNI TY ACCEPTANCE.



PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

THE SELECTED REMEDY SATI SFI ES THE STATUTORY PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT. THE PRI NCl PAL
THREAT TO HUVAN HEALTH IS FROM EXPOSURE TO CONTAM NATED SO L AT THE SIDES. TH S SO L ALSO REPRESENTS THE
SOURCE OF GROUNDWATER CONTAM NATI ON.  THE SELECTED REMEDY REDUCES LEVELS OF CONTAM NANTS IN SO L THROUGH
TREATMENT VI A VAPCOR PHASE EXTRACTION. I N ADDI TI ON, THE SELECTED GROUNDWATER REMEDY WOULD REDUCE THE LEVELS
OF CONTAM NANTS | N GROUNDWATER, ANOTHER THREAT PCSED BY THE SI TES, THROUGH TREATMENT VI A Al R STRI PPI NG
COVBI NED W TH CARBON ADSORPTI ON.

#DSC
DOCUMENTATI ON CF S| GNI FI CANT CHANGES

THE PROPCSED PLAN FOR THE SI TES WAS RELEASED TO THE PUBLIC I N JULY 1991. THI S PLAN | DENTI FI ED THE COMVBI NATI ON
OF SO L AND GROUNDWATER ALTERNATI VES S2 (SO L VAPCR EXTRACTI ON) AND GA2(B) ( TOTAL PLUME EXTRACTION) AS THE
PREFERRED ALTERNATI VES TO REMEDI ATE THE SO L AND GROUNDWATER CONTAM NATI ON AT THE SJCC AND GSC SITES. EPA
REVI EWVED ALL COMMENTS SUBM TTED DURI NG THE PUBLI C COMMENT PERI CD. UPON REVI EW OF THESE COMMENTS, | T WAS
DETERM NED THAT NO SI GNI FI CANT CHANGES TO THE SELECTED REMEDY, AS IT WAS ORIG NALLY I DENTIFIED IN THE
PROPCSED PLAN, WERE NECESSARY.



